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f© Dr.. 1. I.. Ftilffi#!' mM to, t. A, fb# 
aiitlior' Qt 1jli#.sl's takss pleasttr® la a©te®wls€fliig Mg 
lM®btei.a@ss tm tli» s«ggfis%loii ©f %&©. p^ebl« for the 
ia¥#stigati®a aai. for tks r&Tf iislpfml atote«, sritislsai. 
aai ©iio«ttrag@ffi#at whieli ttjef so frasly tsM@^@4 tlirongfeottt 
%hm mwtm at tot fht antfaor alsa mishm to «xfrsss 
bis t-tiaaka %q tM- §&ll«ge &t Agrio-mltmm, WnlwmBit-y of %k0 
Pbilifplats., for sttpflfiag th.® samples of eassava# 
^~7~6 f-'^ ^  
—S— 
T m m  m  0oif iiif s 
IMEOBlieflOI 4 
mStPORICjAI* # • » • « «'««»• f 
mmmxMM * ^ is 
IviETHODS , .« • Bi 
iiPffliMisf AL msmim m 
Alooiiolic JeTimntation SI 
Stti'lles on soma factors affeerting a@ii liftrolfsls 
and the ferm-ajitation of "oid iiydrolysat03 31 
Studies on ostJiods of thiEaiag oasaaTa pastes • « • i© 
o.'^.GCharification by mold-bran 
riaocharifioation by barley malt •,,,81 
Biitjl-Aoetonio Farn^B-tatioa, #. . . . * # • * . . *  *  . »  « -  ,  S f  
M®plae«seat of ooro hy Qmsav& if 
'•Jffect of adding Tarimis smterials to. eas.aava 
m-ash on yield of total solvents t© 
3*MT tm C01CI.!BI0HS ft 
miE&fMi eifis ..lis 
I. iifiOBiiefios 
ffae tasaava Is m plant posmmmkag mmm^^ e&amdit-
eristiss* It teas a© toowa pmrnts mm •©&©»£«#• It gf-ews £a 
Most s0ils, axtreae -trottglits, mmA agates easily# 
It is %km B-omrm of stardh kaowa* Wii«a 
te®to®l0gists first #aa$ &wmr t# tto Ptoilippia## tfc# ae©oiists 
of tlieir wtirk wmm fl3.1@4 with ©attemslasa mm %him- plmt* f© 
quota (1908): *it will fuxsi«ft thm #li#®f#ft s©iar@@ #f 
star@M la tM# w#rli aM ais© esspet# oa m%n- gyoaafts witii-
aei«ss#s f#r tb® manufacture ©f aleetol,* Bmt mf t© th# prsseat 
th« iadttstfies lia« aot aat® mf -as# ©f •(©assa'ra ®»®pt f©r tte® 
maaufa©tMr® of stafeli vhlmk is fooat ta-tb® aayrket tterorngteomt 
til® worli l^TOaws# it ma4®Ts«ll mar ©tti«r @tajr©b.* 
A T®ry ilffiealt letal sitiiati©a has «i@@B ia p-iall-
Ippia^s, fh® Islanis mm to !)• almost devolA of pstr©-
Imtm msomma* H#w#¥«.r, th# deaasi f©r lifiiii fael lias 
st®a4ilf ljQ«r®as94 wltM tfa© frnrnieBm Is ItSi ®®a® fi¥« ittill,l©.a 
t0llars» WQftii ©f liquid f»ls was iraport®t« fbis was nmt tto 
«iitirs fwl felll to©©atts« mtbtfl aleo-liol,, ©Itlisir atral^t oar 
bloMed mith 50 p»r eeat gms&llam, was aai is tosiag usad q.ait« 
#xt@ssiT«lF t© p0wm tvmotowM, Mmmotirm., %mGks, and buss#®. 
Ttm aloQiiol im mmmufm&tux'mi. tmm ©mas. MQlmams-* mt thm eatir® 
aolasssa ewtput of tii® mm&titf If f«i®®at#t *omM MMlr mmm% 
tfe# 4oii«stte f««l r9tttl^«»®at* 
•5-» 
flis mB.9m& as a fottntial sonre# of p@w#r ^Imkal km 
bdsa Mwh iilsmssf'S. and f«rji<iat«tioss oa laboratory seftia 
hm* testa Itit wp to tii« Is ao kBcmm 
largft soaXa production of alooliol froa tMs soar©#, fh%m 
art sdT3:ral Tmmom. tm tiiis failar# nf tkm a©®a«@ifti 
opmant sf tti« ontlnt. ^mmmm star#li Is still ia gf^at 
'ttaamd, flid aaiiufacture of gtawli Is a oo»parattv«lf slspl# 
mwipmrmA to tim '-prmmsBms T^quiTmA ia %bm toavdrsloa 
of stsreb: to ale©liol.«. Starofe. requires a special tesata#Bt, 
tbat of saccliajfifloatioa, bafor# it eaa b.« aotoA upon hf ymm&t* 
fti« eoi'^ ent iiettioia- of 's^eefemriflemtiea mhieU eapley «.eicls or 
barl#y aalt ar@ too cestly aat art iaar-plleafel# to leeal: 
Fliiilpplii® ©omtiMoas, larl«r is m&% .pai##i la,tomatri" 
mad will bavs to t)® ltiip#rt®€* fb@ atii pro0«s.s 
speeial @q.ttlpri®nt« .S%*ea lii tbm "Paitet States aa® ©f 
fteiis t-o ©OBf^rt starsiias f©r a feriaeatatlsa fro©@ss Ms mwmw 
1 bess praetleatel©'*, 
•Pbt f ?!•»#»%«,ticja iai-tistrj is om of t-lit Mtgmt eoastmsrs 
©f ©arBobj€.?at9 atiterial sslt# tmm tk% food iMiistriss, fii«! 
iiT#rsioa ©f ea»ssaTa fFom tM# staJT'Sh aarfcet woidli .@@aii to 11© 
in its fameatatlv® «tiii2atloa« At tlis two f.#ra0ata--
tions that ar« bsing aarriad out on a iadttats'lal semi® 
tr, S, 7Stii, Congress, 1st. 0#3sl0a* 3egloiial rtsearoli 
laboratorissJ report of a H* S. Coasxass. 
doonfiieut 65. p. 31. 1939# 
tli« aat tli# f#»#atatioas» ffaii 
pi-educts of %h»m« tmmmut&tiona, etliyl moetojaS|> ami 
btttfl ajl«#iiol, fiad dxltasi-r# wmm. la and iMiastrl#s» 
fb# PliillppiaQ3 is m agi'i#iilt?arml mn&tTfm fli# 
soaa«cisl produotioa of otisi-iioals toy is a .at#p 
tswards iiii;ttstrializatiQm. 
la view of tli# ®lffo«as%aae©s pi*«s®at«4, tfefc® f@®i.#ata-biv® 
ntlllzatiO'.fl of eassava was m&M tii® 9bJ®©t of tlitii iavssti-
gatioa* 
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til® rmnlts &t aaaljssg of 3S by tfe® Bfrlllppia# 
Biir#a« of Mriaao C1S33} iaa€a a ^oaparatl*# aaalysis 
©f flsiirs 0btala®d fyoa ©assava,, wM«at, ri.©#^ ant -eara, Myi-aa©* 
laiios, mat ftoalir«2 fit321 feaM %hm fTmb mmsmm rm% %q to# 
©offip©s®4 of iS.SO pef 0#iit jaelstiu*-#, tf»65 par «tar®k, 
•O.Si -pm "mat protela,. 1,44 per ©eat ao4 0»O1 ]^-#r ©tat 
liytooejafll© aei4« 
Hfiroeyaal-® soli Is a efaarae-tsjrlsti© eonstltueat Qt tli@ 
#assava, 0oli®fis |3.ti4}- tom& t.fa« p##! of fmmhly tug m&% 
to TOntaia 0»0'S5 p«^ mR% hy&Tmfmml^ aslij t*ie O,,05S 
p«r s#at-# Jtfter 3 days tfet p@#l aaalyaed •0-»S'45 per e-eat 
Mfty00ygjQl© mM aafi tii® palp v;»lLM f@.r #©at br4]p##f«aie 
ael'4:, fM@ iummmrn ia tb@ melA was 
aserib®4 to tfe# l#ss of wat« fey tli.® »©%•»-• Aeodfding t© 
F«rni0gk (1057) tk# t(&xi# principle i» msaam, is a syattogeaeti© 
glaso-sid®. fills atttfe&ar f&mA %im% %hm p-re^^ssss f#r th® 
pr«paratioa ©f mmmsmm to&Aa io aot' 9llmlm&%m ttm kfdm&ymi® 
a-olt. eollsBS 11914J foant %toat tb® bf-ir^eysnl© a®l4 
was astireli' "by ^#lliag, rofastl.ag, or 4rjiag* 
'Sm fatty aoiais asso@lmt#t with &a»s«Ta st&mh wmm f^mt 
tojr Lshmmu Hms,} tm hm pslmiti©, Qltio, liaol«te, «t 
liaolejil©! ttols last fatty aeid was stat@a to hm p#swliar t© 
eassaTa atareb. Aoe»ilag tp thia iaf#8tigat©r tti@ fatty 
a«l€g wsr® ®©iafeia»d «ltii %M mfl©#® ©oupefisat of tkm stared. 
Dmta by Waltoa i lM9)  gav€ tii® saylos® ®oapoa®»t mt ««ssaTa 
a» 16 m&t to- 1?*5 f©r- ©•at, ttoe total fatty &#it» as 
0.10^ p&T mm%,t and pbasphorous pentoxlds as ©•'ISf par sent* 
AQ0oMiag %Q tbis autliQr, '•ffa# uausumllf low eoatant @f phBM^ 
phoroas aai of fs%tj aeida. ta tapl©@m stareife aaf possibly 
eQ.rma@t«4 witfi its r©pojft«a attp#riafi'lt|' is ««rtala iiiAttstrlal 
processes* ffeis star«.ti has te#@a soas.l4®rei by eom® Oftrittors 
as b@iB.g til® imB% suitabl® soiree mat«rial for '%bm mmmifrntuTm 
of alkali-starefe aili@siT®,s., aitrostareii-es ami esrtaia typos 
of dsxtria, •* 
St-ii4l«s ia other p^op#rties of eassava atarok w@3?« r@-, 
p©rt#4 by ArebboM {1903}, by larv#y Clfg^), Ijy %tof |1®S6}, 
aad Itowa |lt36K 
fb# #oai«er0ial wtillsatioa- of cassava was glv#a atteBti0a 
a gr@at ffiaaf fears ag© 'bj Iweil aat Wilsy {lSt3j. Moor® il90f) 
ani. iaago' C1909) als# poiat@t m% Its iaduityial possiMlities 
for tha aaanfaetmi's of glmmm aad iadastrisl al©otol» Moor® 
C1911.I ol>tala@d a pateat e#v«rlag tb® laaattfaetwr# Qt mXo-okmX 
froa a starsli atlk- prepar-sd frsam ©sssaira.* Wmoa&k brew@ri#i® 
w«?#-«»plQylag ©assafa soms 35 years ago a0#oriiag t© Fetlt 
119171 • ffai® pmetie# ^a.s tis^o-atiamsd 'b.seatts# of a bsavf 
ImpQTt duty fla»«4 apoa ®aisa¥a wkl^k was Mli»v@4 to fee 
e,yaaog#ii»tie. Maaier-'Williaas flflE), in Ms momograpli oa power 
alootool, ©ojasiter#^ amssava a# oae of tla® Mrs iiaportaat raw 
aiat@riml8 fx-oa tli® p^imt of vir# of jlelt «M availability* 
Gal0«lat®4 on. tb® fdr basis tiis 4ata of Mooiar^-Willlaas 
plao©€ ©msg«va as tfi# iiigb@st yi®lt#r in mlXms aleoliol, mhmm 
©oaparM with ©»r#iil0, tetoers, ro^ts, anA tyess. 
f 1S14), at, to# .Mfesyatoff' ia fyiaMdt, 
muS.mtm& m fm «f®riatiitg oa tfi.® ftleS'teM# of 
fl@iiri *alt aa€ taka tiastas# wmm @«flay#il tm 
BrnrnMrnifimtimm fbm *»» vmy feriaf*. 
?fe® oaif €«tsil#i mat l^agtkf lavtstigallda tto« 
aleotiolio fffsisatati©.® -df easssva m m'g-mtmi. ia tfe# l£t«fmtur# 
is feliafc of l©a® aafi Mnalo (1921)» ft® wark of %kmm tav#tti-' 
gators was oa a©li iyi?©lfsis aat 
ymm% f@m«iitati©aft ftof liif«stigat#i.. th« sffsct of a.@14 sos--
tlit® ®f ii««tliig, mask e©a©«atrittl-.0Ji, %i» ust tm* 
ia«BtatioB, and tfe.® as© ©f stimilaats* ¥i#Ms SO per e^at 
w«r® elala@ift» 
a# alcoteoll© f©ri-.ientatloa of tw&Bh eassa^a i-oots was 
tta4«rtaksa hj B# ^©011 aai ?al@atlii |1S^}« A@i4 feyiKjlj-sls 
was «Mploj0€ hmt %im lew, %tm liigliegt Itlsg oaiy 
4S.g4 i»r ©#at of t»8)retioal# 
'fatoeagal m& {liSil iBV®s%ig«t®4 tfes tetttjl-
ae®toai@ f«r»iitatioa of oassa*^ t'lmm* ftof t&at mmmwm 
•@aa y«fl,ae# tO f#f ©sat mt *Biie 1 itlo of tfa® solTssts 
btttaaol, •&##%#»#, aai stMaol was fdMsi t@ mmaX^, tkat l»» 
ia tb« rati® 60:30:10. ^kmf dlffitiiltl' im tm* 
m#ij,tlag. mmtm &t mhmm 5,23 pm mu% 4®xtFos# 
SumaS'tmiag,. tti® ©a tm fsmantati^s ittiJliga-
tioia ©f ^&83mm Is brldf. A. 4«tall#4 sttttf lafi be@a 
m&M of ale^©lioli© t®3rii#a%«ti0m waiag a@M s«ee&»ifl«ati©a* 
Gmmvo. wm O'sss witli, satlsfaot^ry results la tte 
b.rswi.ag TMm has b@«« ao *0rfe m tM® ubq ot 
mqMS tm sa®tMrifl«ati9B#-
Fsi* til# ®f tbo as r@f-ort»i 
ia tills tk@3iM it was a##©ssarf t© r#iri®w not ©aly tli» 
atur# O.B ©mssafa but mlmm thm litei-atair# oa tto© tools of %h® 
investigatisa.j t&# aaylas^s, a©lt--bram, st«r«li, ani »lat©4 
subjeets.. 
fli© llt«ratar@ oa stareii. is vmitf valuaiaoos* Wait©a 
llftfl aadt m #ottfr@toaiislf@ starYej #f tfe# fi«M aat 
J! 
ia 'book far* tfa# litmmtmm tmm 1811 ISiS* 
Frlacstowlm ilWBf er«tlt;#4 lyviasjwitli ais@o¥siy ®f 
malt aaylass is. Xf&^i a of t&ls «ijlas® 
•was aaA® l>f Mr^liiioff in ISIS,.. It wm toumi. thmm th&t tfe® 
p»i«©t ofetaia#i fTQm tkm salt m^Xms ©m w%& 
& stigaF wtilefe wltl glasM®, ^aat Babfaafatst 
|184f) pis&'rai %hm s«gaf-t® fe# s«.lt0s®. 
a®ttea ©f laylas© oa s-fcareJa w«# y®#0,gnis#d %o Qomlmt 
of two stages, first tber# was oto»€-yv®d f©ll®w«i, 
by tkm fomatioa -of r#4m0lag sii^#t«ae#s» • {lSf8) 
plain«4 this attlaa 0f ftsflas® W p-i>stal«tla.g t&it ©f 
two e€»poa#jQtsa liq^nefyiug. fmetioja and m. .maltos© foraliig, 
fraetioa* ©falssoa (ItaE) mA Swlia CltSSl ©oairxbubM-
of %h9 moA tkat ls4 to tli« pr#s#at a©@®ptaa®» ©f K»k®r»s 
tliso^r* • A®#ariiag to Hopklaa aat Erams# (1SS?|- tte« ll<|tt#.fyiiig 
eompoBsat of salt aaylas# splits t&# ©tarc.li partiel® 1st© 
-IB-
siaall©^  partiolag ml%k mry little foiMiatl©a @f sugars* fli# 
<sl«mTOg# products mm isxtfias. fii« «alt©s#-foalJig frft#tioa 
atta©fc8 tto# tolloltal st&mh partiel® aii4 spilt® mtt aalt@#@ 
witbont daiisiflg a iiark#t i®er®aa« ia fisedsltj, fii® llt«#-
ffiag ©oapoasat wMeli is also teaowa as o(~aaiflas# is aor® 
resistant tO' &®at tMaa tie aaltos® fomiag eoajpsaeBt | 
mmylmsB) •• 
sme^ bafifieatloa of star#M by amylmm tia0_ b««a kmwm 
m% to qMmatitB.tlw0 movmts of aaltosti it was feasi 
to stop at a liaitiag v&lm of' 75 t© 80 p«i" msM ot tM#' mgm» 
Priagsfesia ClfSS} @ossii«rs tti@ pr©e#.ss as fe«lomglag to m 
dtttilifeyiMa yeaetioa, tii« s?ttgar- al^ emdy f#m»t iat«.rf@3fiag 
witii tmtimw' saeskarlfieatiea.. 
Tk# mm of iialt tm sasebaiipifi@atti>a. is l£ttl« te©wn ia 
%m Orient* Ijigtaai., •ariotis fnmgms preparatioas ar® lasiit^  
la tto© pr0a«©tioo af al©otoli« bevemges^  Th® most widely 
iCMOwii of %kmm pr®fsratio,iia ar# taka kdji aai Oliia#®« yeast, 
fills latter is a •drisd. 'tie# a&km Tim ia a mirnQtMrn wh%&h 
is st»ii.glr amylolytis. Sine# it is fouM ia aany parts of 
til© Orient, its aothM of prspa^ ati^ a wmlm witli %k@ loeal-
itf.* In tti® B©rtfai@rii P&llippiaes tli# pmmMm is ms fcsllewss 
A dougto is made of stsaaed rio« • as-ft mlxad tho3?omefel|' witM 
pi©o©s of aa ©M ©ak«* Tkm mixturm ia lait owmr yoaaf: feamaa 
leaves aat s@t aslfi# ov#raiglit* Tli@ dsmgh partially liqasfies 
and t(®©oai©s swastis^  in tast©| later it tarag stroagly al@o-
iiolio^  Til® liq.ttid-portloB, mim Im s«pamt«d, ©©astitates 
m aleoliolle The solid is prtsssA iat© 
TOiifii .flat eafesf. ani «&«»• i% b#eoffi«s t'fes se-©all®A 
Ciiinas© fmmt ^lafar flfll) gev® t»#©rif"li«a-s ©f t.ti« 
mettioa.a us®a. If til® |i©ofla la imm* 
Caladtte ia 189c; a@i« & stotj ©f tti.® aloroflorft of §himsm 
femt mk0» 1# foaM a Mtieog whltli a»i#t Aaylo«yg#g ^oiiia:i.t 
alwafs pr#s«st in ttls ssciplss aai tiii.g fungus fe® aseril®# 
t.h© .affljlolyl;.!© aetivltf sf t&# eak@* A proetss of alsoboli® 
feria«atftti.«sa ^iiplsjiaf tbis sjp^a.t.sn «as cle¥«l#p«€ bf 0'al.a@tit 
aM ioldl»». "It is fcttewa mm %tm Jiijio process• 0«#s |1®55| 
gmf® an- aneouat of tiie 4«%.&l.ls of tb# prd^tss,.. whMh -soasist## 
of tlirse stdfisi Cll e®latla.i2s.t.to« of tli« B%&mk tmdm pmm* 
BUT91 (2) smmkmiti'&6.%lQU of the atareli by tl.astiatl© mti&& 
-of •fc.iis «1€| aad f5| of the s«gar hf f®-ast. fli® 
ai.*aatag@« tmm. thm pmmBS mvm ©eoaoaj iii« t© aafiag 
in aalt, .d#©r«as« ia l#ssas Sua to iafectiaa iiitroduotd witli 
til# malt, aai a iiigfaer parity of alcoiiol feuM ic tlie .«as^. 
Also tiie adaritafeilltf of tfi« pre©ass to ttapsratiires as hi^ 
m 38^ 0. ii&k®s It of ¥alm® la tropisal souatrlea#. 
fh.® t.reiii 0f 4®vel.opiasat ia ttm laflo prmmBB 1# ia %h& • 
isolation and eaplofneat vigarons apseies of ©rgaaissivS. 
ija tlid Boulard pr-^eess usm is mala of' Mueor 'Bottlari Rwiibar S* 
loitla C1933) thm mpXmmmt of UmoT as giT-
iag til® h%&% rmmltB iu Istostafisl applioatioa.* T#asts, lik© 
.SaeoHaroayigits aa»eosis. lsolat#d f roa sugar mm In O^eiila 
•OJila.®., aad jr®.as.ts ka«a a» Mmtlmti, M'mhmm 8l»Si kaT# ws#t.. 
of these y#asts ar® aatlTe at high taap®ratmr@s and liT® 
ia syafetosls witii tn# m>M» 
Aeeorting to Smmhmmf 119331 tfe® Aayla pfoeess sttff©rs 
several disadTsatages. fh® pow»p mmvmptloa greatly exeeeis 
that of tb« salt process. An. 'axp^rt p@rso«ya«l aM a mmplmt® 
ba-oteriologieal lab-oratory a» reqwirM* 
In tb# f#rf«etlon of thm Aaylo pto0®ss Boldin (ISSS) 
••fotind tMt it is aot smffieieat to taring about fawrable eon-
attlons for th@ fievelopaeat of the molds* fh# aeeompllslsaeat 
of tiastatie action 'Was also iatortant» fhe pliysieo-cfeeal'cal 
Stat# of the wort, th® -satlsfaetoi'y liqixefactloSj, and thm 
r«aetloa» w@r® deeasd «ss«iitial..#' Tli@ fameatatioa by th® 
Amylo procsss of eorn, sorghim grals,. and othmr starehy mater­
ials w©r« reports toy Gall® fl9S3)» 
file sa@(Biiarifieatioa of star©b.y mashes f&r aleohiolie f«r-< 
aentatiOB by Asperglllas oryiaae htas lately been revived. ®iis 
mold Ms been asM in arapaa for a nuMber of years in th® pr©p^  
aration ©f rie© beer, mj saiaes,. aM ©tb@r feraeated profiwcts# 
It reoaiaet for Tajteamta© to bring this s»ia -to tb© attentioa 
of Westara eouatries* In a rmiew of Ma owa work, fajfeaain® 
(1914) traeed tb@ history of bis efforts from 1891 en, to pro-
dues an amylolytic material whiob 'touM take the place of malt. 
Wheat bran was fouud satisfaetory as the s^ ibstrate for growiag 
Asper^ illtts orggae.^  As soon as vigoroiis growth ceased» th© 
bran was 4ri©4 aM th© produot thtis fomed was called taka toji. 
**3L§* 
fikm taka fcoji was. mplayM iastdai of salt, good jisMs of 
a le^ t io l  vmm Qbta l . a@d»  mm pro iuc t  aos t  arneM Ims  tMa  
tfialt a-iit r-0iuix"#4 ©ttly oa#-tMy«i %Q 0a«-f©artii the tl» a##4e4 
for $T9pm'lm 
faMattiae {ISM, lO^ a, lUJ liil, .1913, ltl8, im3l %mk 
ausaraii.® p-attats ia, tiia laitei Stat-ds fdi* Ma diastati# pro4» 
m% aad Its tts# ia tii« farasntatios .ladusts-f# Ogiiiaa aa4 
{imz} itiiaiat ia 4#tall mzym,%B la tafca koJi» 
Straiii.i Qf t'm Mm'smillm fla^ua-oryaaa ..g3F<s.ttp,, wsr.® 
iaolat«4 fmm k©..|.i ia soy samt« .iiaiimfaotur«,' w#^® fomii 
to wmsy ill atoiiity %o pmdm% aaflaass. Uvea la my** 
t>«aii floar wMcJi eofttaims ao sta^ ob, ii-feraag as^ i!ylolyt.le a0tiv-
i%f wms pm^mmd hy smmm lh..« iatm0#llttlar sB^iass 
oat into ttw ©uitttr© ai#dlm soqii a.ftas^  sf©rulatioa.» 
tf til# ffiddia atudieii,. w'&i<&k laclauvd eora aaal.., sosaattt a#a,l.t. 
psaaiit gromM 4yi«i csaafi,sii, ©.as@iii., and ariiaii#d, sor-
to«.aa3> feast tiJuM was wMat 'mm* 
Qsbtsm CliSS) ©xtsMad ttis sta.i#» 1« f-oiuiA astlfifcj 
nf tiia QazyjiQ to 1j# gr«.a»#st; at pB 4*S ta 5»g aad to be aQsfe 
»tafei@ %Q li#a,t at fH. §,4* At SS** §* and »« k&m abating it 
ooiBflgtslf Imttifa-fesd*. 
pr#pafstioa aat pyopertlos of Ag.ts-agisillMa ogyz.aQ 
©Bzyiaes w#.x*# furtii©? steai#t by Harada (1.931) • A eialtiars ©f 
til# aolt was groiinS in s-ookad wlJt-at teaa #ontaiiiiag 50 par 
water# It too.l£ %vo iays to «1jt»iiija aaxiaw flia 
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proetdtir# @f the wm ffc® pi«#farM a©M» 
hTm wm tts#t la flm«® ©f lai-t tmr tl# •©•£• 
mm mssM. ffe# «oaat mmsmmwf w&m fo«ai t® fc® a t® 10 f®;? 
0#a% of th.# weight @f #©i*a» Saooliarift®«tl«s was. s®tisf«§t#rF 
witfeija tli© Tmm® it® 5. liiisty f«r #®at ##awssl©.a t® 
was #W«is«4 ia f«M«a*ati#as #f SS galleas #f 
fhm .i.o'Ttstigation pointet «iit aivmatmg## ia. tfe® mm mt «#M» 
braa laat@a€ etf aalti e.&#afa#S:S of ^ hl0i «le©lt®l 
flelts., tfii, .sMrteif "lis# ©f |i»f ajratt#a* 
Safao«# C19S9) ma4 fmlasie, aai irM«jpk©fl®r (1940) 
e^QUfai-'tA malt., »©li»femE, .aai mufhsm. a#al at 
agent#.,. ®f' th«$# wa« tb# ao-st mttmtim ant 
B&f'bmmxk l&mt* 1^6 tfp«s ©f aastosj a©«sl aat tki®!:, -mm 
ais# in <&m$umtiQU wltli d^Maatiess ®f tli« 
saylolrit# ii,a.t#rial.s» 1© adi*atai.® mm f©tttti'«slsg 
%i0a.s ©Ttr aolt-feraa 'Sl©ii®» Witt a#it«»siie©Mrifl#i assfe®#,. 
til® aMltisa of .aoit-brs^ 'a .gsT# .eoasii#fal»l# iasT#ms® la, ale©te.ol 
yi©.l!l.. fhls »salt was «s©rilie€ t# «asfaatl« aetioa, tli.® eoa-
^ersion mt + le aoa-fsime.iita.tols p#l.ys.ae@Maria#s wmmi&S.m in 
aeld»8m«eha^lfi»t m&»hma t# smgar, fli« g»at« 
t.rf«©tiv«s,##s .ef ssli-braa ©fsf salt was ®sso®tat#.4 witli tfe# 
gr«at#r fairiety o# ©nsfmea ia thm Tto« ftiii.tios 
of SQffe®a.a. maal to it©14»fe3raa was f #wa€ to ia«r«aa« alestel 
flrnim markedly ia .aoi4«sae@A«rl.fi#€ .11 wa# 
ii©w«V8]r, t.liat tb® mpMfsmmt of a®ld-fer«a aloii# wittowt 
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III, mmMmMM 
Tkm mom iiaperfeiit mmterimls m&'i la tMs 
wmm til# f@ll©wi.sgs 
gmsgam fioiag 
0MpB of pmM4 mi. oriet mssmm m&ts w#r@ «ibt®la#€ 
ffoa %h.m C0ll#g$ of 0f tli» PMlippia^s,. 
?liillppia»g^  fli# ohlpm wmm ia m towir aill to a tMm* 
Oil# latok aaaljiei SS#! p«r ©#at glaeo## ©r f®»2 f«s» e»at 
anotfc#* fei toh. 91*8 mmt slmmmm m 82.§ 
per s«at starefe# 
tTOmma mmBrnm 
ia tMs ©assafm is tt®@4 
to 4®.slgaat# tfa©- aatariaO,. ofetatast fef g;riiii,iag tib# silt.#4 a»i 
dri®4 Bsesas# tfi# p©#l ©r gkla of %km r©ot wa# 
net mmmmi.,, ttils maMmslml wottM «os% m^y ®ii«M 1mm tfaaa 
cassava f . it stomW to# ©f gr«st«ar iaittstrlal liif©.rtaa®# 
ttea tMe fl©iir« A 100 poiial l#t was ob%aiB©4 fell# Coll®g« 
of AgrisultMi"#, at ttia PMllpfiBts, Fbllipp4a«s. 
0»® feat«k of gro-ttat oassaw asalfset fS»l e»% 
&a&tii®r bateli as,alyz#t 8i«t mn% xuo©s.#» aad m tbift 
aiialrzsi sa»s 0«at glii#©s®. fM#®# f»3Pt@at«t#s e^j-^spoat,. 
• to fl.E, fi.i, sat f4.S f#r ©«»%• star<ife, 
fb» aoM-fe»B tts®a ia tMis lnva#tlg«ttoa w«i pmpm^mA 
accordlag t0 tk# a^tfesi sf Waierfeofl@r, falaifS', ast S#te©#a« 
Cl93f| # It wmg «i.r aM p«ss#<l tfej^agto m Wilsy Mill* 
Sayjay aalt 
fea^ley aslt, oMaiD«4 from tb® Ii©isebita»» Maltiag 
Ooapanf, wa« gX'omA t© m @®ars@ powAm ia m bair atil* 
eazsmc '"laDidase* , 
fM sampl® ©f th^ mmm^ '"lupitas#* wm® 
taiB«€ tr« Dr.. th« Skwistfr 'Cefa^emt ©f tliis 
0oll#g«« «lspl4as«"' la by tM# 
S@w fork 0itj. 
islisMssS. 
mmlt «s#t i». tkl# iaTtstigatida t# 
feeef wort for fmB% «altares was ll.a@ WSM q^m M %^ ]&%ra@% 
©OMsreiallf afalXallS' timm tli© ]P^«ii©r-Fafest 
"PsoTin Hdights, Illinois. 
Bisotllaaaotts m&%mTials 
S&^ iap pQwtof! BriaA shrimp was tw&m. tfa© op#® 
1b 'Qhimg&* 1% was gyo-mad %y passing oaas ttaroagfe a 
Mry aill» 
0©iapirtas«€ yeast was of the fl©ischr;;ana b.ieaai« 
S©fl>#aaj eera, aai mm gX«tea wmm of %tm ««ai®reial 
.gra4@s.» fli® sojbaas wag $mmn6. Im a hmr mill# 
WatsTi. Mstlilet wmtrnT mm m»#i la all ^jEptfistats* 
-3g~ 
I f » •  m m m m  
A# Mlerabiolo-gleal Proe#4mi'@s 
Y®&st ettlta» • 
Oa« grams of aalt ©xtraet wms di®'SQl¥#a Im ils* 
tilled water mmMm 1 litmr of toesr wsrt 
was plas'st ia 'MAmmmf®T flmsksi  ^ml# Im 5© al. 
flasks tor ©arrfiag tb® aat is. SOO ml* 
flasks for lao^ sulatiaf ®xp«rla@atal aaskss. Thm flasks w@r« 
pliigg©a witli m%%m^  aM st#rillz@4 for 30 siiHit#®' tia4#r a 
stean pmsBum of 15 poaais# 
A gto0k of Bm.obmTm.w-mm ummvimlm®, tssigaatai 
in tihls late#'?atorj m f@«st 45, wmm t@ 
a 50 Ml, fe#aF wm% flask mA- ia0iifc«t#i at 30® Q* t&T S# towj^ s# 
Bj mmms of a st®ipil# fip#tte S 5 al» 9f tMts i^ sast 
was t© aa®tfe@r flask -aat m% %h® saa® 
t«ap«rat«r« aai %iit«* fyaasf^ rs war# m4® im. « gluilar 
aaiin®!', daily, througko«t %hm m-mm tsf t&ls iav®@tigatl@a, 
to aalntala m vlg&rmus mltmm of jmrnstm 
Tk^ iiio#mliiia tQi" ©X5#ria#atal «asli»s wa®. tef' 
lacseulatiag SO® til. ef hmT w^rt with 15 to- BO al». ©f a vigsr-
om y-@a.st 
•23-
Culttging of the butyl or^ nlsm 
About 0»2 to 0»4 gram of a spor® culture in saad of 
OlostriAiim agetobutylioun iesigaated in the eolleetion of 
this laboratory as POS, was transferred by means of a sterile 
pipette of wide glass tubiag into the bottom of a tub© of 
steril© corn.^  aaetj. |6 p®r e®nt|, "fhB culture gif©o a heat 
shock by plaeing the tub© in a beaker of vigorously boiling 
TOter, allowiag it to remaia in the bath, for exactly two 
minutes, and cooling promptly in eold running water. fh@ 
tube was then incubated at After about 36 hours, 
when vigorous feraentatioa had begun, about two al* of this 
c-ulture was transferred by means of a sterile pipett© into 
th® bottom of a new tub® of sterile torn mash and ineubatM 
as before. Thm third transfer was a«d© into a flask of steril© 
oorn sash contaialng suffieient volume to sarv© as iaooulua 
for the experimental flasks. In some ©xperlaents, th© third 
traasfer was^  made into a flask eoatainiiig a mash of the same 
composition' as the experimental mashes| for axample, a six 
per cent eassava msh oontainlng a quantity of shrimp powder 
©qimI to three p«r cent of the weight of cassava#. This was 
used for iaoeulatiag mshes containing shrimp powder. In all 
experiments the butyl eultur«s w©r® started from one source 
whieh was a sample of, a spor® oulturo designated as POS, All 
inoeulations wer# mde from th© third transfer• 
pMpftgatieii e£ 
I 
TM metfaoi 0f a0M-%r'a.a was. 4#v@l©ft4 
laid-ptoflsr,. fala#r, and SeMoea# fltif).; ffe© a#tli,oi ©ss-oBtlaHj 
was as t&llmmi at flT« smllQ& bftttl© wms QkmTg^A with 
&QQ gafaas ©f whmt Wm tte»»gily mlmd hf Mtaas of m. 
mmdsa sti&k with 1000 nl. of 0.05 aomftl sMlfurle a®i4» Tfa® 
"bottl® warn plugged wltli ©©ttoa aai st«rili-2©4 oai.©^ st@affi 
pressm^ e for aa hour.* tJpon ©©.©llag to rmm teapeiratare» it-
was iii©0ulat#4 witb $Q grasts of a w#ll sporalat«4 ealtor# of 
Aspar^ llltia agygae. d-esignafced la tlils ImMmtorf m Mmto®!' B., 
pr-®par@i in til® foll©wiag nattasrf Sixty grsas mf wlieat bran 
was tiiorougtoly aixst with §0 »i» of watsa? S0ttt.aia.#d la a flasfe 
of life@r e.aps0itj. fti® sixtwr®- was fe©iit«4 for aa Itotir at EO 
poiiaAs .st@am pMssur©* %®» eooliag, it was baaTilf io^ emlatsd 
with th# sto$k «altar.s of Aepggidllttg four t© 
fiT® tajs .iAeubatioa *t 3# ..0. a wall sf©rulat«i ealtwr# mm 
©fetaiati, wm as#d tmt tM« M' tli® fif# galloa 
4r«., ©oataiiiing a stifs-lllsst al]rtar0 ©.f 100© fftams ©f wliifmt 
tesya and 1000 al» ©f water# 
Kixiag of ^ til# ©Qnteats was a0.t«filsfe#4 by rstating tJb,® 
trim fdX" a f®w aiaat»s. It mm %h@m .all©»®a. to rmaia at rast 
for IB hottif-s witli eoatiamoas a#Mti®a.». After'tliis p«rlo4, growth 
was well stmrt#t ajii tb® Sr» was tli®a slwly rcstat«A, about om 
r®voliiti.9fi p®r slattte* ffa® wblt® myo^ lls.! 4@v%lo|)a®Bt .st©pp#i 
and ymllm spor®s hmgrnn t& appear, aft.@r forty t© fifty faoiirs.* 
-gs-
ffe® aold-bma 't'ims' foratt was sprtat qu% m slitets of pap#3r 
%Q Avf in %'m- miw» fli@ air 4^ 1«4 pr#paratioa was ground In a 
barar aill %mS. ia %hl& fom was us@i for tli@ @xp®rim#Btal 
aasbtts* 
•— 
Petsmiaatioft &i starofa aat of aiMara 
Stareh. was detemlu#! toy molt ^ytr®lysis la tte@o-r4aB«« 
•witii Offlelal aai Tmtmtiwm M#tMo4s &f .laalysls mt 
Ass-oeiatloa of ©ffltial Igficulturml fti« »d«gliig 
@a%staiie©s ia- kf^&lywlm wmm sstia«%®i 
to ths ia®ttioa of SMffsi* aa4 lartaaaa lltBlJ, fii® r®ag@a%s 
w@r® staiiiarilzM by mmmam of a saapl# of f ujr® giiie&se* 
All ®i:p«ria«ttts la tMs tJi#sls were earrl«d ©tit In 
duplicate m la triplinmt®. 
Petermlaatloii gf athaaol 
51i@ sutir# V0l»@ of f»ae»t«€ aas& or a ii#astir®d alltacit 
of it was distlll«4 ani tli« first 10© ml* wm& oolleetsd* Thm 
wolmim tistlllet wm kspt l>al®w S0§' ml# for pr#llaia«y raa-s 
Mi Bhmm that witM sn©^ *olQ»#g tii# ©tfcaaol was 
taaatltatlmlf la tk@ .first 10© si.* Abm% O.S gj?a«- ©aitiw 
@arte©a&t« was «i:iM to %k» imst to astttfallzs a#it® |»r@s®at# 
fli® graTity C£#/S§®-| of tli« tlstillat# was i,®t®isaiii#4 
toy B«mas of a Qfaaljiofflatio lf«stpli&l baiafie® 'asA tfe« ©tfama©! 
©oacsatratlan i.n gritfas p#:r 100 »!• &t #oliitt©a weis ^#a4 tsm. 
t table* T«fflp@rattap® was ©oatrolliit la tb# tmllmlms aaim#arj 
tM# iistillat® was ®ool«i iaVaaaisg wftt@i* t# ai^ai a.,| 
om p#iiri.ng lato th« ap@0ifi@ gravity mflinAmT the t#ap».i*atai'« 
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aoM-lsraaj 3. g. aold-feFaa « Q,omo g# SimilarIj, 
for Mrlsf Mml% 1 g, m&Xt « 0.334 g.» «tliaaol» 
galetilatioii ef gthaaol yl#M 
In aa ©xperiaaat tii« origiaal laasii ©oatiiiaea tb® follsi#-
iag-s 40 grass ©assava wi%li a. gl«#o»» t<|ui¥al@iit of S5.2 per 
©«at| 2© ml* wort its Sa#®:ttloiii aad 4..g gr-ams a©M»byaa* 
fii@ eatir« feriaented ia&ali C30Q ml,} was iisttll©4 aad tli® 
tirB% 100- «1* ilstillat® fb« 
fg5®/i5®|- &t th% tlstlllmt# was 0*ff53 ©©ryesponding t© „1.5,.gB 
giraffis ©tfeaaol p#f 100 al# 41s%illat#« fM@ ©thanol csorirtetloaB 
mm m tollmmt 
tm feb# £0 ml. iamnlm&t « O».i0i gyaas 
for tfa# oioia-'lyag.i 4#g s 0,03£5 g g'atig alsfaaacl 
fotal • 0»f4 grias etliaB©! 
fli,@r«for#, tbe quantity of etlian#! frm th# ©assava is 15*gg 
grama mlnm 0.74 gifaiis or 14,48 gfams. froii tli# sg.ttation 
+ i%SgOH, ISO grams of gXtteos# woaM 
yi«M 92 grans of ethanol. Forty .grass ©f cassava slio«M tliea 
yi«ld 
(40 -M 0..S5SI X SS/180 = If.40 graas stMaaol. 
TMe ©tiiaaol fl#M is tberefor# 14,4S/l7.«^ « 83,1 per ©«at» 
of t^^mX -tolygata la %hm • 
tatlon 
tk% %«tyl aasfe |tlia satir# ¥0l»i.« ©r aji allta^t 
if it is .ia3fg#r t-liaii 300 ftl,| was aistlllM., flis fifst IQO ml» 
of iistillat© was ooll#0ta€ aat lt« iSpoolfle graTity |t5®/i§®) 
d»t@miae€, ^.ti® ssltsiits^ wmm tmm. tkw 
equMmm fltssls 
fotal fi»a»s/iu0 ai. « iii {l^OOOO -• sf., gy., 
Coi»r#©ti#a. fsF laosala® la tli« f@i'a#ttta%i©a 
was fer a®tml wm »eissfl«, sf© jul, 
a mr& immXim fiaM#S S#ii gpr-aas #f total »olv«»t®| a %©a al» 
tk«r«for« was e^tiivftlest %© 0«137 gr« solTeats.. 
Oorrectlon for additloas ®f gtotap »ojb«aii, pep-
tea#, e«p»gs«4 y#Mt, iir#a, .«iii «©« glataa w#ift 
ie-lftfiiliilai tti® itt total »1 vents hf aitlag 
a teewa »0m»% «f tte to %Um Q&m mrnhm Tm 
'BX gmms mmi plus 1 ^am BhsrlMip p&wAmr jl#Msi 4:*©S grmm^ 
solwntsi tl •grmms «sra «|.os« yi«li«4 3#.#© t»«s gslT^ats* 
•ftoFtfor® #a@ gmm &f sfirlaf iiowAe^i" *as #i|tti¥al«at to ©•fit grass 
totai molvmrnts^ Tb^ eorreotlons greja of laatexlal founA 
®«r# Q-mM§ gjras far sliriiip.* 0,48 graa t-m 0»Oia gram 
f0:r 0©iapres3#t fa&st, aM i®!-# fof «?#&, «o» gl«t«ii., «M aoy-
hmm.* 
gai'Qulatioa -of yi-elA la the btttyl-*aea-toai© 
fielt ia tlie f#»«atAtl-oa w»s ©al-omlatM 
ms graaa total solf«iits p#ir 1©0^ grams ^immm #<nil¥al#at» for, 
©xaaplt, fr0ffl £1 graas of ©masafa iiavia.g a #tiiiTal®ai 
of If•4 graMS., 4. ft graas- tot-al TOlT#ats w«r© ototalmet aft#*-
dedtistloas hai fe««a *ai@ tm laoenliM. fb# field was tfaai'»for@i, 
|4,lf/lf»4} -K 100 • gf,.-6- ^QMB BolwmtB p®r liiiiity#4 graas 
gltioos© ia tto aaaple* 
-31-
spiim'iifal lisilfs 
A* llooholi© F#a#atmtloa 
!•« jp&ot-ors a,l, f mm tiyagqlystg ^ 
of aQtt Mytfolrsates > 
ffe# Qm&mmtQxi &i s^ar^ti to glw0©s@ fej asit kfAmlsrslm 
km b«#a 'nsdi foa? y®mw> om m lidustrial seal#. f&#W8 h&vm 
teeea ataterona r#p©.rts is tfe# lit«rataf# mm thm «iigi®s®@at ®f 
mM sactliarifieatlm In alcoiioll© sai i3^%hmw• f@ra«atati©»#•., 
Tti«s# sta41«s lia-re hmn. oalj mm aai as- fmT 
as kamtm tli« aleoh©!!© femsatatios inaustry t©«s m% fiM 
•th# tt®-# of mMs f9-asl%l«.» data oa tkm Mkmtm 
of grottttd ;®asstt*a ro-ot towaMs ateli faytrolfsis w#» i,««a#4 
aftsiyabl®. 
a. Mttmt of ag.ti Q-Qa8»ati*at-teg ani. tto raM# gaasl®! 
aeiA m tti# XloiaafaotloB ef aa-sM amt qm %m 3m mxLvmmlm 
%£ ammmTM* fea grmas ©f grdaat 6am®«vs, fo©% »#!•• thoroughly 
aix#l wltb SttlfiiFl-t- a©it s®lotioiis« ffe# soii©#ati'atl#as of ael-i: 
wars.: 0.1, 0»2,. 0»4,-«st 0*8 aoraalj tti# rati© gra»s saatl®:. 
ffll, mlA s-&ltitioa wm Tarl@€ a0:#oMlmg to tfe® i>r©p-orti-0«s ©-f 
ltl,,.5j It-g, 1{2,5,, .aai li.ij f©r -sxaspl#, 10 gr»g- .®f 
saapl« war®- al.x#4 witte W «1« a# a@lt s@latioa %9 aak# a IsS 
rati#, %h® w«r@ «at©r ®. steaii prmBmm 
©f 20 poaaAs for two k&msm '*£h& d#gir@@ ©f of 
tbi! saapl@g was notet. If th# saafls was isfialtiEli' lltait 
ani flowed at wmm t«p®ratiir# it wm 4#si^gnats€ + In fa%l# I| 
if it 0ak:®€ solid mi. appeared try,. tMa it was €esigaatet — • 
Sttfflol«ii%. wat«r was aM®t t# tbe. flasks %m dlsa#lTs. m 
saspeat tb® bjtfolysate aa4 %km selutioa dilat«4 to ©[gastlir 
100 al, Sttgars wmrm fmm this solatiaa %hm 
Sbaiff©r-»Hartaaaa aathoi, Tli© lata ar# ©ollnstet ia -fafel® I» 
1 
©f Acid Goncentratioa «i %bB Ratio SOiaplst Aeit @a 
of Masii and on the f#!- Geot Gonversiom %q Siigara 
l@i4 Son#* Sample'. Aeid 
(Dilution) Milli-e^ni¥al«s% 
Ac 14 
Liqua-
faotlos 
fj GonTersl®s 
to Sugars 
oa I — 
Xil*5 — w 
lig g — » 
2.,,i — « 
isS 3 + « 
Q,S 111 t — 
ia»5 S — « 
lis 4 ± « 
3.s.S,§ B + 19»8 
IsS § + 8a, a 
Isl 4. — aot tutemijaiA 
1:1.S t ± SS.4 
111 & + f§.4 
m + ®S.0 
IsS M + 94# S 
0»8 111 i ± ss.a 
Ifl.S IE -1- Sf.O 
iig It f t©»©-
1st* 5 && f M.S 
li3 S4 it.© 
ffals wa# carrigt -out t© d^temia# tk« Italtlag 
¥aliis sf til# T'rtiQ saaplst aelt tm ©oaversl#® "fco 
sugars* Thm result® ototaiati tMt- saifiifi#. tt@lt 
eoBesjitmtioag ©f 0«1 a,a€ 0.2- aomal ««« i»t satisfaet©sf • 
Wl%b 0*:4 i»m€l a0l€, tS pm m&% of glm©©«# was 
ob'festii#i mhmm tk# g«ipl#i. s#lt wa® lit.*5#. f&»a th# meli 
eoii©@a:tml»i#ii was %Q 0*® sf f®r mm% of tfcs©-
r#tieal flaeos# was ©totmla«4 a% a B-mmplmt a#it irati# ©f lilwi 
aat eoa¥@»i©,tts of fO p«r ceat ew Aom obtaia@t at hi0i& 
dilttttoos* 
At t^ aatitiits sf BwMmM aoit, tiiglitr 
ilmm Bm&plm a®t4 fa.¥®r#4 hi:gb«» saotmrifffcn 
eoiivsrsiea tmsi 0«4 somal a@i.i ant liS tiltttina was f5-*4 f«jp 
seat «iil0h is hi.gli#,r tfies %hm falw# ofetmiii-®4 «itli 0,8 mmsl 
%©i4 aai a itlmtdoa 111 ai.tli0iigfe ia te©tli ©asea fcftt# total 
<patttity ©f Vim B Again with 0«4 iionail 
asid mi€ liS tliatio 1 %k» ©©w®i?siom was felibar %b.m tiist witii 
Ci#8 mriml aeii and lii*5 •iilafci-on, tti« q.iiaatj,ty ©f aeit in 
betii eases b#xiiss ©eastaat a-t IS millimqu-iWMlrnt^m 
It Is t# fe# als© iO tmm. m 
m-m&l asii iws & per ®«a^ eaaverslon wMl« IB silli-
•tuival^ ots fmm 0#a ja©aml aftM sair© o»lj Sf per een*reir-
si^ai ®¥#a. IS alUlsiititvaleats of tfe# latter aeit #oa®#atratl©B 
did giv« Mgli.a mmial% «# first a®i4 
Mob* ftet %im tiigiiar illtttioii wm 
terae out toy axpsrliwati.. 
Iffeot of aeld oono»ota?atlon aad of th% gafel© gaasle? 
asM £B mw mmmmlQU %& mmmm a.aa to 'tlaing 
tfa# pr»©it4iag tata mm a gali® la ssleetlag auitaMe B'smplms 
aeii ratios, a&4 taplojiag prosftflts*#, tli« 
was rspstttsd, TIa® w®ig» ©f saapl# was iasr#as«t %& W grass, 
til# #o«iking Br«asttfs to^ 2§ fetiais, nat th© ^mklng tia« %©. 
. two aa4, oae^lialf Hours, fb® liy4rel|-gat8S wsr# %m 
goo *!• aat B -ml., at tte® soliitiea was plpattei off for sugar 
tatemiaatisBS,. f© tto# ®ala v©las# of fay4i*oiysat@ |li8 al#| a, 
muttlQima.% c|tt«itity -of t0a0«strat#i maioaiia feytfcixl4© was 
aii«i to 'bi'iB.g til® pi' to 5» Ia@«ttlatl#a was aad# witfe lO ml* 
fmst Mftm iattimtloia at 30® 6» t^v s®¥#aty»two 
boars th® aleotel was 4«t«raia#4* 
Is in tti» pr®Q®tiiig expsafiasat tto# iooiiiit of gugajfg .ftetiiallf 
oltala®! Isy tb# hy&motfBlB was @o«par#t wt%h tfc# theoretical 
«®mttt itjrlvafel# from tli« stareh* fte# #.caipari«©as- ar# 
/ is Tabls II mm ©^awrsioa of stafsfc t© glatos®'^* fii@ a0tmal 
• *«lgtit of ettemol ototataei f«im#atatloa was als© ©oaparti with 
tMat wbl©fe wotilfl hmwm b«®B oltaiaei fy®m %km glm©#®# pjrsseat 
ii«,d th« 0o.ftv«rsloa hmn qnmmti%&%iv9i tfa# mlws b& «alemlsit©i 
ar« r#Qor4®€ in fabl# II matsr tli@ ^««4iag ©osTsirsi©® 
glueos© to It oa*» Sluilarlf tb» p#r o#a% eQavefsiea mt tb®-
#r®tl0al fltt©0is to attiaaol wmm alsQ emleulateA* 
TAILS II 
Mid Osaeeatmtioa aai of tk® lati© Si»pl®i Ael4 oa Wm Qm% Clo.ii¥ii3fsi©s 
t© Cllia#ose mat ts ItfeaaoX 
1@M' 3affipl©s iitlt SoBTersloa ^ Ooavtrsioa ^ CoaT«rsioa 
lii»aife#y Gone* (Diluti©a| Mli Staf®^ to aiu0©s# Giuoose to Theoretical 
St OH Glucose to 
. . . It OH • 
1 ©•1 is4 It. If.S 41 it 4 
, g isi IS 3f:»4 g?,# 
©•s ll2»i i§ 3i»i ig..4 IS-.® 
4 Q»B Hi 1® 4i.i fl.S 2f..i 
5 111 m is.f na 14# 1-
i ©«4 lil.S m iltS 49* S 
f' 0*4 lit 14 • 8S,4 • 'na  SS*S 
© 0»4 lrg.5 m •' m*s  «8,f 
t ©••,4 llf 36 • #-§•§ fS.fi f0*i 
m O.S Isl 34 f§ .§  SS-.® 
11 0.8 ia,s s« n»$  isa 
fatel# II sli0w# IMt «io3®r eoMitioas of ©xp@r-
ia#Bt satlsfsotory ©.©aversioas ©f stajCfli to SMgai's mmm 
•t-alii®i vltk 0*4 miivnal mltmlQ stii at «aapl@:aeii. mtlon 
of Ifg, aii4 witii §».S mmmrnl a«M,, at propor-
tioas as lil.gli as IsX. mi fli# aftTsstag© of uslag m 
falgli a rstlo of sampl® to acid as pdssiljle, Is ©.©Qaoay of 
aiitoelav# spa-ea #sp®©ially ??h®a th® attt^elav® lias to b® of 
espftoial mate^isl rssistaat to a0its» 
Is in tlie pmrlomm ®xperla®ii%,. It Is shown by thm data 
ia I'atolt II tifcat ®t mqvt&l qaantitiss ©f a,eid th& lower rati© 
of saapl®:aeid favorsi liigfa«r saesMftrifioatioa as temQiistrated 
bj saapl® ttimlidrs f aat 10, aat 10 and 11., Eowmm, tbts was 
not always tlis ©asa,. for aaiipl© aMLb@3rs 1 aad 5, aai. saapl# 
aimtoers S, 4,, ani S ©xiiibit tb#- teaAenoy.. Botfa @om-
e#.iitratioii of aoii aM iilntioi of saapla s©ea ts ba importaat 
•ia sa««lia^ifieatloa ly ®uif«ri© acid». Sigti aeld oo.ao®at3mtioas 
Hydrolfsls of tli® to sugars bmt iiavs m t«Meiiej 
to iestroy the sagafs tormmi.,. .High Ailatloss of tia© seaqjl® 
pr#¥@iit dsstriietioa of tli® sugars bat slow 4owb liydfolysls* 
la tli©^ present #i:p#rim#Bt aii acid, eonseiitratioa of 0.,.4 aorMal 
and tilntioa of lt&,3 or li3 sliowe^ thm bigMst iogre® of ©oa» 
Tdraion of starsli to sttgar-s,* 
ffa# ©oaf©rs ion of tli@ sagafs 1f©fii«€ by ttoe a©ifi Mjdi-oly-
sis) t0 fitbanol by feiratatatisii il4 not run parallel %& tke 
qumatitj of sttgars pr®s«at.- fiias sampl# aumbtr' 6 witfc oal|' 
p®r asa% fayayQlysls gav« tUs ,fiigb#8t #t!i,.taol .flalS ©f 
81»4 pmT'mm%., this r«Qlt Is im aeauM witii tk® ftatlags 
of Sfl!T«soii |193f| wild w©rfee4 w4tB tli« aoi4 liyiroljsis of 
mwn* 
Thm ©«at ©.©af^rsloa of tkaai-dtl^al §1q@0S® t© mthmml 
\ 
te- iaertas® m» tfas ratls- g«iapl«:a#ld 4®er#®s#4. Tkim 
was lB¥ai*iabl|' tk@ ©as# lrr#sf«@tlT# of tM atM 
tioE* fliiis sa*fl.« a»b#» 5, S, 8, aa€ i Bhm m pregrss#-
ive ia@»as# of pm temt isoavtrslom ©f tli®or#ti@al «lw©©s# to 
etiiaaol#^ 
ssssE m issM t£ imzim mmm. m. 
moM'-hiem to aeiA JiMrolraat®. ttiirty gjeaas of eassava floor 
»#r#- tmdros^gbly «i»4 wltli s50 al. of •§•1 a©mal salfmri® aett, 
g'#lAtiali@4 %y fraatiag mmw a burnstjp, smi awteelmv®# fsf tw@ 
hottrs maa«r'a st#aa. prsssare »f St fomaAs. %©a ©©oliag, tli® 
pH was a4.Jmst®d to 5 'mmmm Qt 0OBO«Arat«4 .affliao.ali« hf<iir0i:» 
i4@« fti« aasii was «eoliaifi?i«4 witfa m^ioas .«ottats of aoM-
hwmu tm on# tiowy &% 6* aa€ tn«a was witM 
f®ast. Al<i«hol w®s lae^Mtia-s at SQ® C,» 
fof boiirs* 
fb# f#sttlts M sfadwa ia fitblg HI ia€i@tt@ ttiat th# aii-
Ition of woli-braa ia©r«as«.d th© al-ooMol field. ?b.ls is in 
aeo®M «itli tlis fiaiiags &t 3oho«.a# {lfSf| mM of Sehosa®, 
WvXmmWf saft tJaderkofler flt^l wim witk mm*. ®i4«y 
th.« e©ji41ti©as of the pmsmt mpQ^imat, t&«. tttmatiti' ©f : 
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fli® 'rmnltB m glwma ia fabl® If iMimtm tliat thm 
of :»1.4«¥raii is %im% ©f a eae«Mflfyl.iig &geat» It 
se«a«4 to mmrwm m m murm &£ mmtTlmmts ©aly %& a sligiit 
#xtsn% beoausa tli® mMitiom #f laattitatm aolft-fefab i»sis@€ 
til# aleohol .fl#M somewhat; s© iit the wii®at brim.. Iiiaetiira-
tiem :0f ant ImrnmA fimMm* 
T.mM If 
Ef t90% on  Ithanol YlsM of Mding Mold-byaa, Barldy 
Malt, Inasti¥at«d MoM-bran, laastlTated Malt, ,W^a% 
Bran, and Yeast Sxtraot to tha held Hydrolysat# 
Material Material Added, 
£ kf &t smmtm 
Per C&nt 
It OH 
f4»4 
»oM"bratt g§ 81,4 
iaa«tlfat®4 .asli--
Iram m . 
barl«y sal-l i© ©S..S 
taaettvat## %arl#f 
aalt St 
whrnrnt Wma. ?.§• ff.4 
yeast extract {aat 
lO'i mold-braal a..,.s 00.0 
yeast extract (mA 
10» mold-brani,) 3.#S 80.8 
« • ISs.g.l, M sBmmI xMM Mi msMm M& aafe MmmsMmr 
tl..o>a of k¥§.mlysM%m&* Wmigms ©f «»-s«¥a fM-wr fl5, 30., 
45, aa4 tO grass)- mrrmmp-mmMmg t& IS., It, maA M4 p»r mmt 
aasli## w®r# atxsA is 50-0 al* flasts wltti 256 al# #f 0*1 
aomal a^lt. Tii# aixtar## w«rt gslatlalmet toy &@mtiag aad 
toated, oa€@f a st®aa ffessar# of 20 f©«a4s tw© aai 
•oaa-tislf ii0«s's* %sa eooltag tli.« fayftrQlysatifS w#y« ad» 
t© pS i bf B«ans ©f #oa-0#ntrat«S 
ani iaocalatfti. with y#ai%# locubatioo was aat# at ,30® ©. 
for • ssttbty-^two toomrs. 
Tii« rssttlta m givsB la fabl# f siio* tbiit tfa# tolgii#s% 
aloshQl, flslt was ©Malasi wltM t&« lowest aasfe @©m«atratl0a 
gttiil#d, TMe Is ia a®@o.^ with tii# rasaXta of tM# «xp®ri» 
neat y@e©y4©4 la fabl# 11 ,t t&« tii.gkti' tJi® 4ilati®ii %h9 
gTm&%mT i-s tt® -©oiiyersioii mf sagars t# alsstol, 
fbs 411iitioas stulLl«4 la tii® py®s»ttt. #xp@ria®ii% &®.f 
f©i" t-h« tiigto,sr @oav#3Psi©iis.« With a ® p»r mu% aasb.,. 
wotiM giv» & saxlatt® of only 8»6 per mn% tti# 
mtu&X mmmrslQU was 81*S pmr F-r&pm Mlmtlon of ael€ 
iijdroljifit# 8-mms tQ t-malsb ms tigk mXmbQl fi#M as tbat# 
obtaiaei with aoli^bjpaa. Tte# tilatloa memmry Is so low 
tow9VBr as to te# of a list last dlsatviiatiig#. im lafs# seal® 
f #rii©iit81 Ions . 
•fmi ? 
Iff00t on Etfianol Ti#li of farfiag tli« lasb 0ofis#nt3?mtio.a 
#f l«ld Hydroljsat»® 
Kasli 
Coa00iitratloa 
Ratio 
Sfturolas l«it 
F#r Cent 
Et OH 
lll«.6 m,3 
m 118*8 - fa.t 
m l}§*i ^#4 
g4 is4»i 
t'- MMBl Bl sMmbbI mMM, ^  .mlgaE ztasM 
t.B the f0»#iitatloa of aeld hytoolysates oontaiats^g 
Tftlrtf graos ©f mmmmtm flo«r wmm with Bm rnlm ©f 
0,1 a0rml. ^ael€ fo't oss tetti* at 20' poams stsaa pf«»siir@« 
%oii «osllBg %k® saafl«ia w«re aA,|mst#4 t© pi 5 a®aas of 
aM®ai«a feftrexii© aa4 treated witii i g^iiss of aoM-^bram tm 
Qm hmr m% , fh#- aixtMr© was %b.mm molM %q 30® 0, 
«a4 laeealat^A wltli y«ast<. Tsasts i#slgaat»4 as g, 
is, il,. 35, ant 43 wmm mnpxnf^^* 
Am sJiowa in fabl® fl, all thm yeasts stiidi#t, 
amte«r 2, gmt® alcohol eomvarsioas ol©s# to ©i* a%©V9 80 
pm mmn%» turn hlgiisst fisld was twm .»Q»b«r 43 wUl^k 
Is tli;« f®ast os@4 ttooagiistit this staiy#. 
•»4s— 
Effect of Mployirig fa^ioms Teasts oa Aoii Hyii^lysat#' 
Oontainlng Hold-bran 
¥®«st laato#!- i'ar cent 
St OH 
B ^ f9.» 
li ?f*S 
el ft.© 
• 35 SO#ft 
m ai,8 
•—44"' 
oa ataaaol ylelA of tmrwlmm. tkm a<ilA' egjseftatratioa, 
&ai the oooklr#, pg®asiire» gxaas of «.®ssaTa fl.oiii' w«« 
g®l,«tinis®i. ftaatl-nf »lth S5© ml* &t a©li B&lntiomn mf var­
ious ©oMsatiyatioas* fti# eooicijag pwrnBamm used mmm § (atnQs* 
flisri® prss@i3r#l,, li, mA 25 pounds. *$km tla@ was mlsm 
vsTidii IS, 'S©, «a4 SO aiattt«s |mt IS «4 25 p#Mais st««a 
sat §0, ISO, asi 1S« aiants# {at &tiieapli.@rl® p»ssar«|# 
CQ.©Mag W9M ©onsiit-r^t st-art#t tea aisttt#-# -after thm . 
teat v%mM4. tii® i#3lr«€ Mtmom was tora^ off «f%#r 
%h% i«sir«€ to.©«t,iiig %lm» lat #lap»4 aaA %h% a«te6lay« mmm 
e&sl#ia m. r&piilf as fasslM# a cmrmt &t alr« fwsJQtj-fiT# 
ffitatt.%-®#- B«r« t© fe^iKg tli« piressur® i«a t© -&t®osf 
•wl-*li©afc gamslag thm mmmMn %& hmll mmr* f&« fH of -«.&©& mix-
%mm wmm thm %m S by mmmm &t mmxmim 
Sa0#li«i"fie«tt©a was ©ai-ri##^ at.iO® foy m k&m- with 
ffioM-ljrafi @t«al to 10 ma.% %w w«i^t 
Masfe wma moX^A %•& 30® asA lm©ealat#t witfc 10 *1. ©f ,f@as% 
©ttltwr#, Aleoliol wa# €«t«r®iaft4 mt%m laemliatlQa. for sixtj 
t»sttlts -«r« is fables fll,. fill, sat XZ* 
f ABU TII 
iffset fitiianol Yield &t Aelt Coa©siitrati«s aai fia« 
of Gaelrisg (at Bo pounds) 
A©ii Gonoentratiam fiaa of Oooking, liaot®® 
llformality) (25 pounds) 
is- , m. 66 
i 0^0 fs.i f8,« 
0..OE ?l.i fS.5 f f .4  
0.05 7f , f  84* S 
©.10 S4,a 8'4#- § #6.4 
mmji till 
Effect on Sthariol 
of Oooking (at 15 
Yield of l©i4 Concentjratlda a.M *£im. 
pounds} 
A#li Ooncantrsti#® flit# 
tSoraialityl 
of Cooking, 
Cl5 ^soundsl 
li m. i§ 
0»0 80 ^ 4 8-6,4 
o.oa Sl,§ 84»§ 
0•0^S 83, S 83.t ff .O 
O.IO' 85, g SO..© fM 
flBIl IX 
on Ithanol Yield of loid Ooa#@atrati©a, aai fiat 
of Cooking at Atniospherie Fressiir# 
A#M Concentrtttlsa fliiie of Cooking, Minutes 
I Nomal i ty | (Ata#si?fa«rit 
m ^ im . 1®# 
m,i , &$•*$ 
85.4 83*,i 84.1 
f0»4 m.S 84. § 
Sl.,0 QQ^l 83* S. 
At a §o«i:iag presimr® Qt tw#iity-f Iv® p©aa€s {Tabl® ?II|, 
aXeoliol fi®Ms lafrov&t witti iaorsaslag a®i.A mm9m%r&%iQm.m 
aat laefftasiog ©©©lilag tia#»« fbis is f#«4il|' 
tor both of tto#-s@ faetor# fyoaot# fef4j!'#l|'sis of tto® starch 
to  t 9wmm%mhle  smgrnrs ,  Wli@a t l i© eoot iag  pr®ss- t t jr«  wm t l f t rnm 
poaMs th© results w®r® EOt so maifdm* lloobol. rl®14s in-
0f®astd wltM a^ii eoaasatfatloa only wfe®a thm moMlmg tiat 
was fifteen mloiittsj witli tiiirty ai.mmt«s #©oklac %k& tr#a4 
wag tfee .opposlt®, Witfe sixtf aiiittt@s eookiag, th# yields 
wm@ ©oapaffttlvaly I©*,. 
When til® ftOQkiag was dsaa at atm0sp-.b«.ifl@ pi^ssttT® tb® 
TmultB tit s«t tail^at# any sartod tr®M, altlioagto alootol 
fimMm attmia«d a ttaifo« mln® wfesa tb# ^uokiag t'ia® 
was fTOlo-ag®i %& oa# liasiret aa€ ©ighty alaat##* aooktag at 
0,-§ 
0.1 
0*1 
©tmosplitri® pr#sswt s#eii®t %o give as goo4 r«salts as 
pr#- ^ur# li«atiag, la gmmul it aaf fet tlat tfa@ 
mmwmrml&u ©f esssava t© alsoltol t-li© @©a4lti«iis 
stailei, l8 a pro#«as ta whlmk t!i# t^oklag pje».-.ssup®, a® 14 
aoaoentratloa, »M mokimg, tiae ar« 001. tfe©- ©alf «isaty©lllag 
fft@toys. 
on athanol yi»li af set A Qoaoeatratloa aM 
Qooklmg presaiaye, the oookla^  t.la» hmimm ©oastaat m.% qb® kmw* 
fll# results ipgooMed In fmMlmm HI, fill, mat IX ar® not 
€iy®stly mmpssmhlm fe«eamg© %fe@ war® mt« on 
€iff®f#at tafs* fo stiiif tfe# i*islmtlqa b«tw##a .©©oklag pr®-#-
suw a»i Mii iorioaritratisa, _yms wmm ««t# ©apleylmi feh® 
aiattrlals and. methods of txp«ri«#ait„ 
Mmtm Qf acid ooa#iimtrati©as. w%m at tit# 
»es« prttsisr#. For exauapla, »»sliss faavis.g etld eonasat^ atloas 
:<jf 0*0, 0,05, .aafi 0*l..ii#ma3l ««3?» at tm® »-aiat ttniroim 
pr»sittjr® of 15 pouads. 
-4d» 
fill*! X 
iffeot on ^thanol Yield of Acid Goaasatratioa aM Qmkl&g 
frsssure; Tim© of Cooking One Hour 
:,A.cid ConcentratiQa g#oMnE pgfe&amg#, Fomig 
(Normality) 
0 IS -g-S 
, 0,©© Sl,..4 fS,# 
0^-05 • fS .E .f8-..4 
0,10 fS.§ 80»0 84.-5 
Meordiag t© r«sttl.ts glTsii in fmfel# Z, at m&ki&g 
prmsumd of 1§ aai §5 psiiMa, tii@ was tm 
«teaa#l fi#ld a« sold ©o-tws#iitratioa was ia^ffmsed* th# 
&mkimg pmsBmm was ata®sfli#ri0, th® results were mtiier 
fills- -mmy hm 4m« t@ a faeto-f^ wm@ teslag #l£a» 
iflat#d If Mgi&er c#ekiag pressttr®.® «ad stroagsr a«id -solmtioas. 
§m. %km wtol« %mm «f#ria®-ats s4i« ttot eti anal yl#ld« 
of mm BG pmp mmt mm M otet«.la«€ fmm tM mXmMMe 
mmt&tim. of ©ass-ava witho'at mmumm ts pmsB-um- or 
s-©id ftydi'oljsis. 
^ tloapftylson ci»f alooltol yield from cassava flow mad, 
frea ground oasgam root, aeid faydrolrsed at vagyiag mr&Bsnmmw 
Wiftmm gstam ©f o-asssfa flo-or aad of ^mmd ^msmwrn 
root wmm m&M as ia p»-««dliig ©xperlasotg witfa 
0.1 somal aeli fer ©us Go-aklmg pr#ssi33r#-® ©f §• 
15.,, aai BS p&mmAs wmm BtuMM* Wptm Qmllug %hm 
«el€ kfti'0l|'sat«s a4|ttst@d to pH 5 wltii eaoe^nt^rat-dd 
mmouim Mjdroxide, tqaal to 10 par ©«% ^ 
w@lgftt of a«pi« was ai€#i aai tM« sasfe wms la®otil-at®4 witli 
fmm%* Alosliol was after insaba^lcsa &.t 30® a. 
for fifty toows* fli« insults &m s^mmrlzmi la fal>l» II, 
f .ISLl S 
Ooaiparison of Alcohol Yieli frsM Smtsam Flour asd tmm 
Ground Cassava Hoot, Aeid at faryiug OoQfetatg 
Pressuras. 
Siitpl# Wm iBsar®. Pc jaats. 
0 IS ii 
Gmsmmrn. flour f5..S 80,§' 84«§ 
Oroaai Caesafa Root fS^ .S 81,0 • 86,# 
fli# al»of® data 8li©w t^at tfa® ®atlr« Qmssmm root:, pml 
aM all gTOttSi tdgetfe^r,, is & rm »t#rial for al@o» 
holie fsfm-tatatio® tbaa is ©assmva flotir. fb« aleoMol yields 
w®r® lavariafelf higher with tte@ groiiat roet ttiam witii tfa# 
flour* fteia *aj partly Am# to tli.@ lilgfa«r psreeatag®. of 
pr-0t-#ia la tto# r^ot* ArtttboM , ia aaalfsis ©f 
Jaaalaftn @assafa, faaai tli« »liol« root to mntmlm S,45 p«i* 
e#iit protslB aa4 tb# floar oslj l.Sl fer mmt, Hoalsr-
Williaas fl922i also states tMt f#i?ii«at.atloa of soaeeiitrat^t 
wmt& mm asalstM ti.® of a «t-rtaia aaomt of 
soliA aatt.«r.» ftos feark farti®!#® aigfet fe# tMis 
rol©.,. 
••50-
©ffsriag, laprofet fields of aleotol tii® groasi 
root Is aaefe efeeaf#!- tliaii tli# flour, A larg# part of tfa® 
mst ©f Bf«parittf 0mmmwm flomr «0a#s fmm tb# peeling tk# 
i-oots# Is far as knemm gmtm  ^ mmmmm mQt hms nat b##a. iis®€ 
la inslustrles am studied i.m tkm labomtoi-y, 
§M4iM& m aalMif, M. IMialis. ssslss* 
lasfelag aay to® 4efine4 «s tfa# process wlii^b a 
#tar«fkf aiat#rial »«% tm fbm fTO-
•<s#«s aay hm eoa«i<l®r#i to ImvGlvm thrm g@latlaizati®a 
of thm stmrQh^ lic|n@fa@ti0m of tM star@li^ ami sas#fcarifi©a--
ttoa, fb® -fiaal oi-J©«tif« Is- m solmMs tmMBf&mmtlQm pmdmQt 
wi3i®li Q&a fe# rmdily mated upom hy y«ast* low sash #©ii«^®a-
tratioss of sasswa 4© not pBe»@at- aasA -of a prisblsaj tto® 
iil,gfaer mmmntratiom mffm ilffi®iiltl-#s aalali* to#- t«i- tto 
• past»s ofetaiatA# C©a©«:atr-a%#t .aas-b«» ar© 
ttsl^atol# ItoaMS© of i*«s'altiag mmmm^ of tpaos #f 
ftameattip, aat still, 
^laMaiglaM tsag-erattae#. la m B5 al, li'liiaa#y®r 
-flask, g graiiis of groua4 oassava mot wm» mlm& wltt BO ml*. 
&t distHlsA aai baatsi slowly Im a water to-atii... fii# 
t«aperatur« of tli# bath was graitially rals®!, th# #ojat«iit« 
Qf tto# flask b®img, stirr#€ ia tli«- asmatia#. f-fe.# tempsf-at-ar# 
at wtil©h %-&.« mimtmrn to « past#- was taksji m tbm-
gelatialaiag tamptyatttrt.-* 'ais was fooat to to# a-ti©ttt fQ-° 0# 
foi* tb« p«rf#s@s- of .aasJilag %k% mfecsv# wmlm was eQaslt«#i 
aeenfat® hrnmmm all tkmt wm d#sir#4 was t&e 
sfpfoxiMt® teiap#yatQye to wliieh a t«ssaTO-witt®r mixtrnwrn 
must li©&t@€ to a<iM©*« g^lstiBlsattea ©f t.te« stairofe. fit# 
low *altt@ of thi<=! %mmp'»W9,%mm is of slgslfi^aii©#, ffes starsli-
litttsfjijig oc»p.@a#fits of Bom® a^la8«s af® still aetlv® «t 
fO® altfeottgt for oaly a siiort .tefias«s' lyr® 'kmwm 
whleh m@ eapabl® ©f attackiHg «fta at S®® 0» «a»# 
of aasbiag it wotild. %# 4®slraW® to tev«. « fs]latimi.2iag teafsif* 
atiar® l©w mQmg& mt to Immtiwrntm myl&m -m :t# iotat®. «a 
saylae@» .sttffi©t«atl|' ir#-stst&:at tO: to attmtk atarefe at-
or abov« its gelatiaisiai. teapsrata^#. 'fw® .g#a©jrai prQ«®toF«« 
for til®' litaefaetiofi ©f stareli ««f fe# foil®*®:#! Firsttli# 
aayles# aajr be«t#i t©g»tk« witfe tfe# #tai*«b (amd wmtmr) up 
to th# gflatlaislng taapetatup#; tfe® 'aayJass w&aM att&@k tfae 
staroli graaules duriag tb«' prmmss' «;f 3w@llia.g tfa# star®fe« 
wat#r aixtuf# would hm mxpm&imd to iiarily fmas ttooiiih tM@ 
g«latinig®€ Stat# m all. 3#©oad, tfa@ omflmm maj to# aM«€ 
to tb@ .stareti at a mb&m it« gaiatialziog t@aps:r-
atur®. fties# piroo«d«r®s ar® i#siga®4 to avoiA ©ayrfiag ottt . 
of tM® liiiiiafriag. opaffatioa at t«fflp«rtttw®s lo*®r tfa«a tfce 
geXatiaiaiiig tsap^fatur# l«eaiis« tfe#a pastes ea«oiiBt®r®t mm 
tbl-sk aai Alfflsalt to werk wltM* 
It was a©t#ci, tMt #ass®*a fmst@» »®r@ fairlr 
workalJlt at toi S§® 0, ttt«y w@y® «s#4 at ob©# aa4 aot 
••sa-
atll0w@S t© 0001 dowa to mom. ttaptratur®. 
ll Si. mmmm m&sh* OassaTS aashes. wer® f c»aii4 to 
hm& « pS 0f abQttt f» l» in:i).@0t«4 It vsriM'froai saapl© t© 
saapls, but &alf sllg&tlr* ftma.SQ grms of mmsmm. flour 
g©3.«tlal2;@4 with. S50 *1. Qt aistili«4 water gav« a fS ©gt 6,.®., 
OspQwad mBBmw& m-&t uMm slallar ©oMltioas a pH @f 
7*'0, ^<3 i#taraiB@ tfee aaoaat of aoii to o'btaia'a 
desir«t pH, the f©llowlag «:xp«riB#at was earriM o«$i 
Si-gram- ,p#rtl©fts of ©agsava, r#o%, §50 al» of siilfari© 
a©i4 soiutioa, eontaifllag a falw® ©f g aGmml 
aeld, w#r® mat tto@ alxt,iir# was 
gtrlatlal^^ft ttixtiiff® • ttes fom»d *ms .«ato.©lav»€ foa? fortf 
ciO noaaif stasia Fres«.ttr#, fhm pi wms 
upQji ©.©.oliiig %o mQm isi®* %Q 2f®' 
mBLl III 
fli@ pi of Qelatialgsd Cassava 0-oatftittiag farfiag M&nmtm 
0f SaXfuffle l®li 
si. a So»al 
usr t§Q al.*. , 
pa 
0 7.07 
1 §•55 
g S,M 
3 5*g8 
4 4,a8 
53-
s. SaQgMri.flga'bioii at 55^ jto iO^' £. Cassava pastes 
wer@ fouad t® Ij$. tlffieult. to nash at 05^ ta $0® 0#, tt» 
ttSQal ;Sme@fiarifyiiig temperatures, tuis to tta« stlffaess Qt thm 
pastas, f© ©fetala a final mltobol «Q:ae#otrstloa ©f 5 psr 
oe^t, th.® ©ipigiaal oassftva aasl aast b&vm mt lmB% IB gyaas 
©f mateyial pdf iOQ mi« la @ir«a blginej? mmk «Qao®.atra» 
ti©a would b« aivantageoua aiii teslrafel®. To ov#ra«« or 
avoid tlis fofmattea &f thiek mmhms., thm eperatioa kB«a as 
tfeiimlug wag glr^a ©ar#fiil staAy. 
^binaiBg \flth a#li, WMs 40  gmms  of eassava wmB 
mok^i wltli EOO «1. of 'O.!. aeriial sulfur 10 asii for &m bom 
at 20 pouMs presstti?#,, th@ rts-alt was a tMa masfa, Hsiag 
0»05 Bomal aeii lasttma. at &»l iiomal aei€, ttie r^siiltlag 
prainet wms s.®t so flult, ^ut wms stiffieitatly tliiaa#t to bm 
%mrk&bX@» 
Mt tmf t s  we twe  also sm&m t© ©aploy stiifwie aoi4 ©oaosn-
tjfatioas aa lil^ as Q,% aamal* At tli#s# higii acid @0s@®a-
tfatieaa^ tb® .ratl©s of saafl# to aoiA 
up t© Isl. Cslag 1#,. gra*s of saapls ami mmtmlmvlm «a 
fikOttr at 20 poasts ataaa pir#sstt]r«» tto rati©, of s«pl# %& asil 
tliat g,«¥# a- fjp@€ast tbat was .«#» ©r 3.#ts flmit mmi a©t eak»i 
baft *#» tto® followtiigi with 0«8 aomal a@ta, li-li wltli 
0,,4 ii©nial adit, li3,»§j wltli 0-«g aomol Isij aat witis 
©*1 a«>.]Eaal atit, li3, fk« p.r#i«i.«t twm. this aelA tr#atiitat was 
€il«te€ #j.tii wator ami fsmM a ratli®r thla sa»to.» Oat ofejtetioii 
to tli@' tmplofiatnt of aeiis is tii® •n«e#ssltf of aetttyalizing 
tb« ®xm6& a® 14* 
wltii 4gy aeM-«»terfta» Wlt^ 40 gi?a.iis of 
sassa'ra was iilx®i thorottgbly G«S gfaas of ai?y aoM~by«a 
(E ,p»r o^nt of weigii't of saapleK fwo ®1* ©f ma.%mT 
at 83® Q.,. w%m tfesB ad4@t witli e©iitlJtti#<i stirria# of tli« 
past# toTm&^m Tii© taiiperafetu'# ®f %&# atxtar# was a. llttl# 
abo¥® 01,, mbl^k is tto® .geiatiai^lag t®ap#ratiMr#« fh# 
m&mk was at first t&ick femt l.ita@fi®t »iiffi#i#jjti.f afon 
stantiag f«F flft®@a t© tbirtf «liwit@s* 
Ma.Bhm m m» .S4 psy 100 mi* ©f sasJ^  
W0r@ p.f«par#t witM this ii#tli©4 ®f tiilaaiag aM fomd stibs#*^ 
q.«©iitl.y t© give gsoo't yi«14s of aloofc#!, 1-6 p«.i* 
o#nt masli Is atoo«t tJi# 8«tlsfast©rj mpper lialt wltJi r^garis 
to a«8# of working* for- tM# tbl«k®r saslies « Imrgm- mmmt 
of ttolaoor ^©ottia 1# with advantage-. In, ejEperia^ats ©a 
»0li-bran, it was feoai ttoat %h% sm^mt ©f tfciaa»r ®otil4 to® 
iiier®as@a t# B f#!" 0#ttt of tite wtigfet of tl» saapl# witbo«t 
d®trla#at to- tfa« alaohol jteM., alttiongk tto ^o'aat ®f a©li» 
tofAH fo-r saosliariflea'Cisii was r@a.ii0i®4 t® f per matm Whllm 
tbis ai@ttio-4 was foiiai to %& vrnvf ,satisfa©tcj:rj witfe F®f«r«iie® 
t© til# prsparatioB of mash#®, it suffs^s th® disadvaatag# of 
losiag a gdst porti#a sf tk@ «tiv# anflase of' tibi® 
tfero«.gii %M m&kim BmhBmqm&t to tMiaaiBg* la t&is «»tfeo4 
til® i^sli is fi^st tfciaa»i aai t-fe® t#©klag is lattf* 
*•$§(#» 
'Mining wltii 'fetealii#, la## 
jesfi.c^#ii4 mm of 0»-i -p#*- mm% fej- w®iglit &t aaapl© of tbeii? 
im s&alay to -tto-iasirngt thm 
tejl aaAs a s'iiS:p«a®i'Q» la *at«r* tm wiflt 
tms pto^etei^ -, ^xpmimmntm mmm tfl®i witm sotspea-
siobs* • fo 100 ax* 0f .tlstilloi mtar waim«€ te 40® c-*, l.#s 
, gs-Ms -©f mold-'bjpaa a4t#4 aiii sMk^ a vig^ iraasiy, , I'll© 
partlelas sa-tliiat to t&@ %ott-c» ©f th« .©<jataiaers sap©:]?-
xitttld *s is t^. g:re«biifc y#13liw sad soa®«ia% ife'ifftelt, 
T%n si,* ©f «0f@»si»a was fee tliia easswra 
ia %hB fo.llowiag »a».ef s am4 g«Iatifiis®i #assam 
fast® was ©d©!®'# to f#® c* mi' mt tms- twfeimtbrst m foloa# 
of ti.® p?epm»ft @Q«i%aiiii.Bg m weigfet af iteM-femii 
®fmal to '0*3 fef e«at 9f HI# wlglifc f»f %h& sa^l« aii.@a 
aM tbe aixtiem stiiT©€.* ms foitat to tate 
fla©# WktX9 tms aetlm*i w«« fotti t$ %•# 
It wor&iit fe#st at aftil mm.m&tvtkti.mm ia %b@ aeig&ted-jrfeoot &f 
it pe? ©.eat# 
^ejr© w#r@ t,l»«s •wIi«b 3.1ta®fa©tl©a tli® a%o"f» aatfeod 
ftM aot p"i®<lae« e-oiislsteiit .i?#S'iilta,, mmpmMllf the pH 
•of th© mmh wss low«^ tli» i &m& tb® toap«,i«tii^0 of tMaalng 
o' 
was greater ttiaa fO C« la tMs ©as©, tie »gli dM not 
ilq,a@ff a»4 re*lmdt me m tiii«Jte se^Il & aasM, 
toy s«0 i®ssoa.,. t© Itqmmty w«ll ©vea wMmm. aiftitioaal 
»©14-l5ian ms added, ffc# »-g^tlag .aleoJiol w«re als© 
'abssymally !«»•* A tfetiiii#A msk §lw&f& 
iato two layers, a wat©r-«t&io Bn^mnmtmnt liqtili «a4 « 
setlffisiit lar®*** iiaslias ©OBSlitaatly gav# w&wf satis-
tmtovj ,f£@lis upoa aleoli«lle f«ra@iitatioa.» f© 
ofetain meli a iiash tfa« prottiiir# ei^lojtd was as follows! 
fb« oooksi &mBAW& fast#,, frasfe trom %M w®» 
allowa-i to ©ml t© S5®' 0., At this tdap^ratar# tti® tfetna®!', 
la tli« farm of a sasfdnsion ia w&tm mm mmlimw, 
was ®.A4«€ and. tliis mlxtmr# wag stli'ret, ll^ssfastloa t©®k 
pla©« la a tm aiautfts* Aftm l«ttimi tk® aasfe atami f©i«' 
fifteen to ttilrtj aiattt«s a sepafatloii of t&# laftrs staortst 
to tak® pla©e, fbls a#teioi wm® fotia4 t® giv# «^Bsi«tt.atlf 
goot results. 
8* fgjsps^mttg'# f©r tklmX&m* A IB f#y ««at eas.iiava paste-
prepawi with #ijffiei«at aslt t© tsrlag tb# pH t© S «M @©©k#4 
tm tiiirty aimtitts iit 15 poyats wmmsmm was f#aat to fe# #f 
# 
staffieiaat mmsist&mf m% iS C. t# all®* mixing ia of tto« 
tblmi#!'* M©r©; #oae«atp»tt4 pastas »©r« ®Qa®w&at ii®r@ €lffi-
®mlt to ii«Bai«.» fh® p«,st«s wer® »0f# wrteafel# tli# tilgjaar %hm 
tet ©aayttiis aQtivitf qatt« rspidlf at 
tM#s« tilgb tmmp&Tm%m.Tmm fte® fQllswljog was ttad@r» 
tafc«a to 4®t«rmiii® thi# mpp»r limit of t#ap®i«atwir® for 
Tiilrty-six graas of eastaT® *«© g»latlBis«i witli Bm «1, of 
wat«r oeatainittg 3 «!• of g ao»al sulfttri® a@ii Its ttAJast pS 
to 51 aM tfe« sample was antoela-rsi far tbirty aiaiitas at 15 
poniits- prsgsmf®# fii# flask eoatalaiiig tli« smpl:® was 
sXXqw^^ so@i# Mb mmm as tie trnmpd^rntum rm^bM 0.#. 
Jli al# of ffioia--b»«m gt»gi#asi.#3a «©ataiaiag 0»1S graa« adM-
Wmm wm aat %hm si^ ,%«p# stlr3e«i witii a glags r&t. 
Ift«r sinutta tb# ««pl@ was rafidlf t© 0, 
toy «®abs of wmmlmg wat«i? {1# o.j, .baplsfiag g«i® 
pro«s4«i'@ tii« t©af«ratmr« of tbd pa^t®, at lastaa'fe of 
aMlsg tlie aeli-braa sasfeasioa, w«s •mri«4 fr&« 8®® C« %# 
#5® e, ?li» past# was enasitoTOi w#il ttoiaatd. if a s®p»atl@a 
istd two lafsrs wm obtala®4 aftei' tw& MmM stanilag, ffe« 
r@a«lts of tiiw# sr# atowa la faM« XIII# 
. - f ABtl IXIl 
Wf«0t of on tli@ of Sassava Past®. 
laltial ^«p«ratur@ sft^r 
Mii« Thiiis#^ 
Miautss 
0tsMla^ 
BsgX-e# ©f 
•fMaaisK. 
83^ m msmtisfitetarf 
80® fS.S® W « 
?# IS satisfa.etoy|^ 
o fB f4® m » 
# 
m n 
fO® 6^.5® m n 
iS® S4.i® IB « 
es® m- » 
It is mmmm twm. fall® SII ttet #a'fcisfa®t#j*y ttolBulng was 
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fABLI Ilf 
Action ©f tli0 li©t«lAl lasfii# m 
cassavm pa-stas 
P#i* Qmm% 
Mmsk 
drams BmxpM 
i-'er 80 ml, 
Mlxtiir# 
trams **Impi4a0#** Liqu@», 
F®r 10© gria faoti^a 
S«»l# , 
IS 12 o.soa Tsri' smtlsfa®%orf 
It* 5 M ©.Iff « »• » 
m m o.isi m m w 
B3 &0 0^.1S5. slow, l!U% satis­
factory 
SO oao4 tMelcf 
tiiiiiB«€ slowly 
ffe@ ate¥« rasttlts tsaeasti'at# tk# sttitabillty #f -
baetartal ®azy»@ **S«fldas®" for tfetaaiag eassa^a fk« 
ai"rsa$ag« thia »as|»« pr^pai-afct#® Qmit sold-braa l.i«s Im 
Its to ant oa ©ass«w s-feartfe at mutli. 
Mi&#f tli« tt« g«lmtJni«iig Oassam aasfcaa as 
«oae.ant?at.@t as SO pm mnt wmm abtmlsafel# mhm& tb® mm%m% 
©f mmmfmm ms«€ was mtf 0..1S4 i«r t«iit @f tk# w«igbt ©f 
fills festit.rial smgfw# hm m rn'mrnhrnsltwim f#W3f. 
The s%ar#& is tmasfoimei oalf lato AmtrimB* I&ia-braa. is 
thMT@toTB still for tfa» f€si*iBatl&a &t smga^es. 
fl©»#-r©r, this eas|®« i# a v#ry smtlsfmtmf soltttloa 
%# tli@ nashiiig i roblem pyassctai hf t&®: aasilaglmons 
0jiara@t#r ©f ttoiie®atrat«4 eassava 
^0. 
a* Ws.ah concentyation, five hundret al.« arlsmeyef 
I 
flasks w«r# mafc-eA e«tttaia Z§Q rnlm • f^ariems aao-mts of 
&^mm& mmmmwrn »ot wf 40, BO,. .aM §0 g*aMs| ©•oh?@s-
pon.daag t© 8, IE# Xi, • ti'.,. aa« 34 «#st ®«s&. w©r# w@lgli@t 
la,* A quaoitlty ©f »X.i-%»a •mmmmpot&dulms t© X ii« «iit of 
tfa® sa^l# was a4d®a t© tJft© fX&sk and aix®4 witM tbe s«fl# 
t© set as, tWon«r# Tm ,faiiii'As'$t aX-« of ^istllim iwt«,, 
leat©€ t© is® 0». ••»»» -aiaed with eentlaam stl»iiig toy mBmm 
of a' gX,ass- ,^et« fli«- pS was .at|wt»i, t© a TSltt# ®f $ by 
Maditios ef g mofMl s'iil,fiais aeii,.*, fha aixtw© was 6ook«d 
f©r Oft® houT a.% M pmmMB Bt4mL pmmmnre* M%&r eo®.klng,, 
sftseltarifiea'tien wss aXl^eft to p»e,#ei &t ,iO® C*. fm aa li©ur, 
1*1 tit S pm <e«at fey w#lglit of a©X.t-fe3raa-. Di:StllX«A- mter was 
t© *!£,« .ES0 iiX« *Skm aasl#s' wmm la©#ttXat»i witto XO i^.. 
of y#ast ©mltfiir®, at S9® 6* fm fS ti^Tays,, ayad <li,s-
tiXl®t<. TM re-SMlts sao/zB la fmtoX# 2f. 
tMlM W 
Itliaa©! 0«»a"ra ^.isb:«s ©f f«i*ioii.® §o»«;«tjp«%i#a» 
P» Mftjtti &mm -gga&l'ii/gSO i^#, g«at Bt CB 
8 m 
. it » «»» 
m 4© m»B 
m ' 5® 
m m «!*« 
•Glucose la f®a^ 
fk® afeev® laiiemte tmt kl$hm% mthAmX 
'w^tm ©lttalaif€ twm. ii i0<iat eassaf* sa-sto* f&# sliglitly 
l#wejf flrnim at migfc«p mmmh wmm p#3pkaf« tm« 
to tl© mgfit. %'mmmtmtim .ei #tliaxiol ©fetitlusi. t&@ 14 
J#!- ©tut sftsfe contained g0#t6 g^a» &f 
p« '&& Ml* ©f *g&» f&ls.is' •eqiiivaleat tm m m&m&%m-' 
%im et t*M fffi?' mm% wiii.#k. is about tb-e liai* .f®if thm 
•$^©w%h &i r#ast mAmX%m.%i%9& t# alcohol e®a@#atr«%i©a#* 
miii @0a#@mt»%i#iis wmwm t© pm^m €m# 
t<s stiffaess of tfe© p«gt® ©y §@1 W..tlio«t ¥@ry ^igor-
#m« siirrijig Iwfs wis# r©im a»t upm 
%y til# A meli. mmmmtration ®t IS f©.!- g#«^ 
%e llsit f©f tMs ©t «,alii»g ia 
#tt« #f working, 
Mtmt of moXAi-'brmn. mmmmtm%i.&m m ftlootol 
gfa» of »(:@t w®» ®ls®a mi%U Q *B .&tm 
as asi a«s&®l witfe 2m si* ©f, •4i@%lll®i, 
«t©3e- at S» pi wia «A|m8t#t %«• i by .»®aa« ©f g nomitl 
'.siilfwl# fit# .ai'Xtay# amtool«¥«4 «t i# f©m4s for 
#».« Jfe©w as-t %mt&6. • •»»« TOt at 
§# #* tm'm. h&m- "ttslag fwyioag ©f 
wmm iao@alat@4 *t«k 1© ml* ef f®ast ©tatw«, ftiliit«i 
t© sl».> at t# §.» kemjgt, aot 4it%ill@«.* 
fli« iAtm ««• it.*sa ia fatel® SHI* 
faia ,xfi 
©f eGmmutrntlm m 'MhmmX tlelta 
Per Cent Mold- Per Cent Mold-Bran Tm Cent 
Bran gotaX tor SaeoMriflQatloa M OH 
g.s • s».5 
5.0 3,0 
f,S 5.5 
lo-.o' s...q 
is.§ ma 
m.Q 
WLumm la ft,»l ^«r ##Jit 
fkt al»©v# resalts Bhm tfaat, f^ r tb# ss l^e •©#• «©ia-
femn tli© hl^esit yi@l€s of wmm 
wltM a total of ia«§ p«r 'gwat aoli fera»# Of tMs asemt,, 
••only 10 •§ p& m&t «,0tm-«llf att#t a» »o0harifytsg ag«at 
l>#«ias© til# i»5 f@r e#at ©s^ploy®! as m thinner was rentered 
i.oaetiw hf 'sti'b^qmeat «e©klag» 
®* Sffect of varying; the amount of thiga#r» fte# 
of »M«-bran ©mploy^d a§ thlmmw flays «a inportmiit part ia 
the mashij^. pro«©s» for th# fluidity ef th# res-iiltlag sash 
tepeads oa the aaomt of thtao©-r tis«d» *to© thinner,, however. 
Is latet renft«r®i laattlv'# t«« to thm ©«teet««at @o©:ki»g 
process., la ttie following- t&« total weight of 
a©M-feran was kept constant at 1© p®r sent tey of saapl®, 
tout the weight of MM-feraa ei^loyed mm tMmer w&m mried.* 
fl*4 
7»,..§ 
m*Q 
®S.S 
«,-s 
1®*% gsams ©f p?o«4 msmm. w»m al^^i wltfe m §$.fm& 
w#tgfct of mold-br«D. ms tkinner aa€ with ai« @f 
at 8# After tli# fS was to S 
wm at iB po>and@ stmsm ^mssmm fm mm h&we mmi 
0o©l#t:. 1^# nagli wfw. wltfe mfflftieat iiom-l3!p« 
ttt m&k9 til# t©t«i 1# pms mmt.f with 10 ial* mt 
f®ast aaA tistll2.#4 af%»y lutate&tiea fox ft Mmm 
at W^' 0. 'fli# results .gii«.a la faM# XfXX* 
f a l^ mh 
lff«t of Varying? the fmonnt of Thlimm oa Ittian©! Ti«M» 
f.f.« Cassam S«slt#s Sa.#ehairifl«i with Mold-Braa 
•uiiiiaiiiiiiiwMiii jtimiiii«ir>iiWiiiiiii>iiii«iWiii<wi'iilWM«Wi»iw** jW'Jii»BM»iroaii»iiii«W'M»iii«0'aii>m'iii»lMrnti<|w'iiHWii)ii»i'i<^ 
^ _ _ i latlo i Yi#M 
G®at' « 1' 'iiai 'W ^wl' s 1&tatt63?/SaeeMrl*sfw'"leEs 
Sufeatj'mto .1 t . , . fl^ i It OH 
1 1© lit 73.5 
i 10 ii4 eo.3 
s 30 Stf 
4 m its 
s m il3L ft.f 
ftots® Hata latitat# tlat wit& tlis mttttod wtsliliig, aat 
.t t© 3 €«iit Mlt-lma a® 
tbiiiii#f .glv® th® klgh^t yi«l,fts ©f ale©k©l if lAie total wstglit 
#f- »M«%iraa si»wita %e W ..mmt of %m §wfl«,. WltM S 
p«f «#ai tM is m finit ss %& fe« «silf worii*  ^
aw.#-, fii«# is a i.isttii«t mlvantag# la laer®««-
iag til© ttoiaii«r' tTm M S f®jp e*al»» f©r tii®» is m 
ta of tlie mm&h witliewt. any aeooapamylng 
to Slae® tfa* thinner Is aut fully ttMllzM tm sae-
ebai-ifieatioa, feeing lna#t.iv® hj amhsmfim&t amto-
©lading,,: t.li©s« r®smlt# iadleat® that, fm- %h% aaterlals Umwrn 
s^l©f©i, ? p«r mat- «©ld-lJMia is stiffi#i,#at t© m&TTf &m «©• 
e-katifltati#a*. ^hm €«ta als© mh&w the lmp®jptaii@# of tjfeianiag 
the aaah.,, f©r la tli® foas ©aploylag 1 pej» e«at tMnii@r# fmlly i 
f-«r @#at was afitilafel© fm sa^^Mrlfi^atie-a^ but tli# aleofa©! 
yieM «s low#r tMn ia a w©ll tkiaoM' mmmh im wlilel oaly '7 
psir ©©at aold-bma was present tm miGolmriflmtim, It is, 
tb«®for®, t© h@ autleipatet ttet If tk# mask eomli fe© tMaaei, 
%y s<»0. pTO-eMmre t#- tte,« saa@ @xt#at m %hm%. ]pro4m@©€ toy 3 per 
.e«iit tli# aoM'-teaa f»r sabsaqiient sa©--
.0Marlfi#atiea mmM la© r«tw©®d to f &w Q @«at» It aig&t 
fee polatM out., Itowever, tbat it is aot mo mu^h %h® -amomt of 
tMiaier ws®i., as th% •tsgi'®® ©f tliinning o&tttiiiet, f©f as was 
tMonstmtei Ijy ©xfei-imeats t® 1© 4®:ssri1b«t- later., mmn O.S 
p#r m&t pTOp«ly wi'y satis-
faetojry bas&@s» 
&t ttmm at tmmmmtmM&m* foi?ty graM- of 
gy^tiiit eassava r&otf mim€ with 0#S moM-^b^mn m 
thlimm, w«i?d msh«a wltfa gOO al» of water at S5® 0* fb» pH 
ma mAiuBtrnd. t© 5 with Z mt^X s^ulfttirie .a®ld». -m# aaiHi tto.us 
•ofetaiaei w&n ksatM at 1$- -it#« f-rsssmi?# for aa ham 
aafl tfe«ii o#ol#A» •Sae#harifi#atioa tos ©a^ritii. out witli S.E 
grams a©.M-braa at SO® C« f» ©a« tomr., lafttttlati^a was sad# 
witli 10 al* ttilto© «Bi taemfeatlem was &% S©^ §. as 
iaswl» .4 palf- ms fiistilleA 14 Mours. fafel® OTII 
pre##at.ii ^s«lts Qt thm-Bm mprnwlmmtB:* 
Effect on Itliajtiol Yield of Time of f@]»mtatioa ©f ©assam 
Mash Saoeiiarified with Mold->Braa 
f%mt: mf Wmx Q»&% 1ft 01 
Hours 
m 44.3 
m if.,f 
ft ms-
ti- iQ»i 
120 ®t.i 
61»i©s# im saj^l@i SB.»S P@r 0©at 
ft® lata sfeiw -lltot %mmm steam ¥e ttsmxlki -alftsr s 
%© 4 tftfs ineatemtlm* fij'tleali® wts b# 
3?ath®^ 8lw, W% ttoif® Wis practicisilf" »# ©Msg© ia. %km. yi#M 
aft©ir It# hours #i" S day a, t^rappated m&Bhmm tev® a 
t«a4#iis:y t« soa? t«# t& wi%U 
oygani,ifflS« Sin## tM©s® f#i®«atatl®iis ©'^loftng ia®M«-l>i*aii mrm 
not catafied atrietly sonditiona,. -them is almy® 
tl# §«§#» ©f a@#fifi«tida of %hm itl-<8©tol,. Tt0 %@er ia tliia 
experiB@at attaimed a concentration #f §»1S p#* ethanoj,. 
wUi&h Is %& fc© toadmsiv® %& stt««Jfe hy mmmtl© 
m-^smimrn-rn 
•®* Mtm% &t l»€mi« Wmttf gfaas &t .gromi 
^ssaw sm^ mm saA'St willi »iao '»!.«. wftt@r &% i§® §'«. a w»ifj^% 
®f 'KiM-team -©tml tw p@* mm% mt %hm wm^lm wsts *is#t m 
tMtmmw'u -mm at IS ^wAm fm 40 
miaat#s*, tlp®a '©^oliag it ms sas#li»ifl.e4 t f«y $«»% 
«* #0® fsi' ^#a@ te«, la&©mlat«i wim fmm% «al-' 
t.tt» ia .«ai»iaats, «a€ dilntet 1^- al* 
ms- -at SO® C» f©* f& IM# »»' gi''r«a ia fall# 12%. 
©f Wm €«st Inosttlna m Yl@M 
Inooulum 
Per ©ent of Wm' isat W. ^ 
, fGt»X loXmm . . , 
^ i 
4 
i 
a 
10 
li 
?f»s 
fs.»i 
?7-® 
?7.« 
•1^®' mhmm €*te-sfct@w tli« of la tit® 
raag® stiaiiM, 4®«s aot %lm ftrnMrn-m f&« 
f'imM w&a o%tala«i» b&mvmwp «-t § p®? mmt* TM 
m0mt: #f .iao#ti3.» i® « »«asmr® ef tfe® of femst #©Iis 
gffaot ef glaeaaaa of 8a»pl8 aaa of atlrrltta awing 
A mmmple of •emssaTa .TOOt *as pmwisi 
a femaesf fowr- times m immmgrn tkm tiammmm #f smb&l¥l8ioa# 
aaottor sa i^® wmm fassed j^ st da## a# mml* wmmk^s mm 
p»far#d fi?« tli#s® samples usiag S« gw-mm im £50 ml# 
at g. »as m&TMA Gm% m.% ?1® @* tlie Mtttton 
10 ai. of #Qsp#a.:sl0a prepared %y 1.8 
gje«as. »0l€«*te« i» .WJO si* wat@f -at ^®;§» follcwiog 
mi?iall©s studlmj fiaansss ©f s«jpl#, dia-ia  ^ ; 
i 
tMaatnf, and eookiag p.feasure. Sa>t©liartfi6atl#a »s »»i#i 
©tt% itt all saiifld# fey mmmjxs of 10 f«r #«% %y #f swM-
i 
tetaa at 60® f# for 1 iow. All w«r« iaoculat## witii EO al« ©f 
ymast mltmm iiism^at#t at 30® C# tm f$ fhe results 
mm Bhom. im fall# S» ; 
j 
tism s 
on Ithanol Yield of Fine-GrindStterlaf sat 
Pressur® of Cooking of Cassava Mash 
WimmmsB stlrriag 
TIEQ , 
Mfflwti* 
Cooking 
Pr®«imr».,, 
Per Cejttt 
m OH 
' tia* # •»•*! 
^ars# © # • 78.6 
» m •« m*§ 
m # it-
n i» 20 
m 8® 2» ff.i 
mmmm la "««fl#s 0S.B Per Cent 
This iiivestigati®a wma ©ifl thm sl©y m 
msl^um after fifraeiitatloit parti©!®# #f tli# ori,gljaiil 
ma%#rlal '^a-etet %y %%m m%& • A st®r©s«^i# 
i6E«at.aft.tios r#ir®alet tfa« original t©ot still 
sfeaf« f»a.«l@s w«» 'swollea#. 
It was tMoagfet mat Une^grinding aat stl»lng ®1.#«14 «ll*lmat« 
%hmm parti eles, t&r fia©-grtii4iag *#»1.A giv©- ««11 parti©l#s 
that «»!« to# r«s4ilf mtm «i®ii »»14 «aflas#»- «afi s%l»iai 
sho^d %mmk «f IwplBt tMt BSf occmr. fbe fressur# of 
w&j 9lm ^ a factor ia t6,e tislategratlon ®f th© farti6l«»» 
agtor yields w#r® #ltaiii@i wti« t&# ss^l« was 
tinm* Si8& cooking pressmre ms mt mlMei tfc« lo*r 
mtmu BhQw&i, .am alTaatag®* Ibis 5p#s*ilt Is ferhafs 
«xplaiaist os tkm iasis %k&% tfce mmm-rm mtm^ g»ii«3.« Is 
'Mall., gelatiatu®# at m t&m and tims '"©©©Jtoi* 
•eitsi.lj' wittemt th® need ©f pmB.maem0 ^h&m si^ospMrie, 
Tk0 m^wmtmgm «f sttrriBg m.m not la a qX@&w 
#at !»»»•«?. wmm m £i^y#v»®a% ia aleotol, wltfc. 
stls'iiig wh.®a tto,# #o©kta^ jaresswr# was i© pmm&Sm let tM«s© 
a slight gmia wltte sti3P.f4^- wkm #©o&lag wmm Amm- at 
of tiBe ia h&th •f'&lift.-y-
six -j^mm of ^mm& m»Bmvm root mi t@2.«tiBi.aet, witM giO al.#. 
©f wattF hemtM M 80® 0.* aat amt©@lav©€ at m p®«ad.s tmv m 
hmr» Aft®r te f# 0-» it was tMaaed witl 10 al-. of 
«, i.»8 f## ©eat BU8pmmi.,m. "©f »M*%rita aai tl.l©w®i t© attaiB' 
til® for sa8eM»lfi@atiiia If i!.«ttiJttg tM@ fi&sk# 
ia til© sae«b«i?if,ytftg Mth. viki^ *«s bmM at 0» Wsm, this 
t«ttp0»t«i*@ m®. TmQM<S.f 10 per ##at fey weigfet of »M»teaa 
ms aat tli® sl^tui'^. was *«il ttirfsd frm. %ltm t® tia@» 
?&« s&apleii wsf# -allowe-i t© r®»la ta t^« Mtk f@3p iimyfi.ag. 
i©agtte, ©f ^ey tl#a. irwesfM aat qtiielcly @o#let 
•tiat«r the tttf t# »oa Thm mml%m reqairm »o 
more %h&n two aiimt©# for tli« tmp wat«y was at IS®* 'O.. Thm 
s«pl®a wr# inoculated witb E® «1# y®&st •ewltus'©.^. ijQ.©itMtiifi 
at €. fejp M tosw «aA tistillM, fb# lata ©fetaln.@i »•» 
fiv®a iio fatol« si* 
fmm si 
Effect on Etlianol Ti@ld of hm&M #f tl»# «Jf Sae!il«l*lf£®«» 
tlon at 60® C, of Cassaira Iftiii, 
aA=##liai^ifl®atloa ft*#., fer Qeat 
Mlmatfts M OH 
m fM 
m fi*t 
41 73,1 
m m,% 
a# mmm %» ia€l«^t© %M% m -mmMatiflmtion 
ttm# «:8 m li t« #.<aa4ttel^# %m MgMr 
'Ttm 1mm wmy fe# tm® t© tli® 
grewth -of %a©t«3rfla. e# imflttv&tton ©f tto#. 
tmmmm%mm &t mmMwi.twi&m teik# A& m^mlLmmt 
urn® omt a#laf t&@ umm mmtimS. aai iBS&mat- ©f »%®riaig 
as la tl® pipe#®atag bat th.« 8m#«te5pifi.»ttfsa 
ms Taipt#t». fto Ma# ®f i»as 
k&f% toasiant &% mm 'Mm*.' mm 0,mm la fall.®-XSII# 
f ASSS 
Effect of Temperature of Sa«#fe«rifyliii latM mm MMml 
Yield from 0iig®a¥« testos 
?tet5@ratw<9 OO. , . . ter Cent .It « 
30 f§*§ 
i©.»t 
i§ 73.5 
•« 7S,6 
mil# %hm fimMm la tmft ®xp-fria«at -w&m WAthm l©w, 
th« &m%m Am- m tm fimMm at 30® Q-.-
trials va*i©ae. ttae* wmm rua. at tli® tm 
ma&. 0^ §• 'ffei. ^r®®ml%.®» a« m&m. la f«%l« IS'Il Jlatteat# 
tfeat ttot wmmMttfimtlou ^mmms My as w«ll tak® flii## at 
s# e, as at 6# d* 
mMm MXM 
Qmprnwimm of Mtimm&l timl&B from Qmssmrm 'M&shm Sa#--
©HatifiM at 50^ ®» ftad at 60® 0. 
^iiJL Kattbey- G, g> 
1 ft.4 ff#0 
S 76.6 fi»4 
• S 80.2 ?S.*4 
4 80*i f8#f 
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as f&s lltmmtnm mmMm thlm m-mwmmim 
&% m.hout bO® aai t&i® is f-ewl t© be %h& ea^®. 
ftit the. r«ssli® #fetai.a«ft $m %Mm ©Xf^fisiat t©iii to mMW' %h&% 
t&# mmfmmMm Qf the dextrlag te salt### is b#tt« t.@fcii@T®a 
«.% W^' Q* ttea 0.' fh#. Mgiier tQw ssttet, 
« fr©l.0ag@i tl» mB 1 Mrnx'-smy iaa#tiw%«- tfc# mM »am^.s-, 
Stsim theT© is reasea thM% iaa«tim:ti©a «t tli© ®# a. 
latli Is conditioned bf tte l^agtlt #f tise th« is itft at 
t&is %mmpmmtmw9f tMs factor ms farther studiet. 
i« Interrelation of moM««bran conoentration« of 
Ml® la Ba sail- Mi. aai tisia. si sstesl-
grans of .ground aassam reot wmm mX&tlmlmA wltl g®0 al. 
of mt«r, «t 80® C«p. #©nt&liil^ 3 bI* of & ao.wal s®a..fiiri® 
.a#.i€ ft®- at|tt«t. tte« fl to §.|« siapl#s wmm 
fr®f«r#i. in SOO si# flasks and lieat@d at li f©aad§ st«» 
pressttfe for an to©«r» w@r« allw»d t© ©eol %m 
t# •0'.» i of 1-#^ '^^nt s-ui^^^n^ion w^.r@ 
ataix®t a» tM.nm®r.t aat th® miirtw# «ll®wed t© stand for 
If witfe frefmeat atefeiag, fiir®# s€ifl#©atrati©ns of 
»M»l>ran w®r@ st^i«i for sa®eMarifi©ati©mi S,». f••§.». ant 10^ 
ter -©©at* fM« Imagttes @f tta® la t&® satgharlffiag teth war® 
#, IS,, f^aad lg0 atatttes*. .la th# #«if@ -of tk® '*•0" 
«#sl».rifii«tl@a th® tlmmks w«r@ first 'tO' ic^ ®oi 
tli«a i^ld*te|"«.a ms added^ All tli« flagMs w«re in©#mlat«€ 
witli jemst and incubated mm in pr©*i©ms «p«ria®nts» Bi® 
r#snita' ar# given la 1S¥» 
y^RT-l. YTYir 
If feet on Etliaiiol Yield of Yaryixig the Kold-Bran Conoea-
tration and the Time of Saocharifioation at 60  ^ C. of 
Gassava Masli«g, 
s 
I I.©ngttot in th® SO® f • Bath, 
t m4 nit+.ttia •C»a«* '1 Mtsmt «iS 
1 - IS, 6^ im 
78.3 ?t,4 7a.4 75.6 
f»i Si»f ®t*8 
»»§ 83.5 80,4 
fesultg ©¥t«ia«t ia tMs latleat# m 
sli^t «tiraistag«: mt earrylag omt mmhrnrifimtim tmw IttSU IS 
alm«t®a at 60® -Wttk tbes# mt tijm aat 
tmr® It i0 foxmd. that f..S pmrn^ m&t was stiffi^lsnt fmw 
oMftlali^. goot yiaM-p of etMaaol-*. ®l» tata gi'-rea, ia SIT 
stow tbftt aMokol fl®Ms ar# aff@®to€ wk®a «#• 
^liarlfiemtioB was alleweA t©- proo#«i at S# -U-t.fm- on© or 
t-w h©«rs* la faet hmttm rmtmlts -©malast mhrnm 
.tmsetoarifying or "raaltii:®« Mtli wms eatir«l,f aM 
tli# aold-brsm introduced into mBM&m aasit «% 3#® ©.# 
»roa tte: iifeof® it was .r@#og»ig®i ttot^ profsy 
©oaaitiens for .sa:®@Jterifi««ti©a bAv# a d«elA«a @tt@c% ©a yi®l€. 
Wm tMJ Tmmm a stmiy w«# mmtulXw 'rn&m of tfc« pf®©©#®* 
barlow t#^®ratttr«s of tli« saetMjplfylag hmth aM iiff#r@j|t 
of tis# im tli« MtM -msm iair®itigat@d». «#%&«€ of 
prefafin® aad tMiaalaf, tl« s«p3.®s was mm £» piF®©»«€iiig 
'Tkm of •emjleyst mas f*i 
pm mmt of thm wmi^t ?m« m&B • m% e» 
we»# Mat® in %Ii@ followlag *nner: f& the fr#farel tttaa^ 
til# «omt ©f wai aitjsi msA. %km 
fiaBfc mm allswdi t-o>@»alii «t Si® §• fm 60 Mlamt#® ia mm 
eas« ami 12© siam<i#s ta tfe# &th& te«f©r« iii©#^wl«fcl#a witfe, 
yeast wm «it«3el»4 out* 411 yms *jp« la Aafilftat® as msmal# 
fit© ar<t ia fall# Mf. 
-ff-
hf 
Effect ©n Sthanol Yield, mM Imw^k &t fiae 
la tfae Sacoiiarlfying Bath 
Temperature Time in the Saccliarify- Oeat 
of Saeeharifj- ing Bath, Minutes It OH 
tBK B&ttl . . .. ... 
m 84.f 
im 84»i. 
«|:® is m-4 
40® m 84.0 
40® iq t3.s 
.li ss.g 
si® m ©f.s 
§5  ^ «0 sl.t 
5s«  ^ it# so.i 
60° Xi BM 
60® 3<j #0«0 
60^ f8.S 
.1® fs.^ i 
^©.stilts oMaia®t. trum tills «p-«ria«at as pr^santet 
ia ^11® IWg i«©ast»at® mm tfeai Bmmhmwitjtm 
« %mh is m%. ©Jttly mmmmssmrf Ms « t©M#a@f 
IdWif fi#!-#®, for tM.s r-^ason it mw b®' Ulims 
siffl^ltfyiag t&t alcoholic fesaentation of starchy aask®!! bf 
%hm ©f «a® ©p«»M#ii# ••mltiag" 
mm mlwmfB hmm mml&eT^ very «#s8ntial la, th#' itad 
f©m«a%a%i©m fr©#as®#® «tjL©ylag salt tm mmwmwsle& 
0f starch t© sugars#, Me^rtlsg. t# Jaeefes mA Mem%&m lltSS}^ 
mm® otej««ttoa to the mm mf »lt ,as sm®tteriffiag ag«st is 
th@ ®©iim©r#i«l f'rottt®tl©a mt is th# tin® a.M ^r^ral, 
•c®atr©3L r®tiiirM to- h©M the eo©fcM, starchy raash at m e®rtaia 
t© ia^Kf® 4iasta,%.t$ s^tion, Fr« th« 
r«»Qlt» ®bt®4»#i ia th« pr®s@»t oxferMeat, it smmm that this 
objeetion eomia reroveS If th« rsplsoeseat •&€ malt t>y asli*' 
tora,tt# With the «i^,IofB.oiit mf -aolA-pfer&a, th# Bmmimrifjiag 
&w Mth aay b# ©liaiteteA* fh® soia-hrsa Is si^ly 
imtrotme^d iat© th@^ msh at 30° f». '©is t«^«r«ttirs, ia B©t 
«riti«l.» mm &m.matmteA %y the tata la TaM# 'I-ST, ther# 
i» »# practi@al' aiff#r«»« Im final #thaa#l. yi©l€s wh@th@r 
the a0M"hr«a, i,s at SO® -O,# or 
|,» Saoeharifieatioa at tepp-erfttmir^g <tteove 60^ 0» 
« fr©@«a«r« ®®s«atiaily iteatiettl with that «s«t is. 
•th@ fr@s#®aing «p#ri»at hi«h«r sftgeharifyiag %«p@rat«ir«a 
imvmUgmtrnt: 65^, 70O, ?i®, mA 60®. Tfes thinaihg, «8 
stiartai at fi® §* mxA w&s out at 
me 4«»if@S t'«mperatur©« For ©©mparison, vmm wmmm als® 
*4# «t $0®» Sa^^iwifloatloa at 60°, 65°, ft® wsr# 
oafirifta. for an toitit, Saociiarifieation at 69® wa« 
©ttt fojT 1 alattte asi .§ Mattt»s» iia©©hai»ifi«satioB at .8©"® 
©aij tm 1 Ih# ttjp# gifea is 
t^ le ix?i 
lff®#t ItfeaBOl Yield of Employing Tei^©atisr«s. 
:iir '§m- tm- Saccliarifioation of OasaaTa fcsfc 
fwBgmtegs . ^ . f©g mnt It ^ 
«§ m fs».i 
ifi 'iO 
•f# i© • 57.5 
fi • 1 i«..i 
fi' . ® .§?«4 
• 80 i 
•®a@ tat* te»6nstrate tt«t mhewm ft# S* 
glT# ©f aleO'tel. Tkmm Im mmltm ^m&f hm 
to destnictlon of inaotiTatlos of tfee ®@M #iisf»eis« 
MliU ^  .aiyy^ al.. ast#rial» 
aai a®thods in this «:p@rla®ii$ wmm %hm mmm as ia p^OTioitS' 
»»«• fli® improved #f at 65° with 10 -ffil# ©f 
l.*S pm #®at mklA^^wma. tm 1 tomt- aiat ga#©Ii«ifrias 
wit^ ?.S pmt @@iit »M-brafl at wm®. 
fl«- mm Mhmm is'latole 
ixfll 
Iffect on Ethaaol Yield, of Saplo^lag fashion* T©«iits Itt 
Femeatatioa of Oassafs 
Yemat. millit' Per Cent 35t OH 
$, 78,0 
M m*n 
£1 82.S 
m 
m S4...# 
•m S3«i 
lii@ Aata indicate y#asts liaftrer# gi,. 4t aad 43 
•*©!•© %.®s% t#  ^ tfc« mmmmwcm muhmtmtm «s@i. im tits 
iaf#»tigati©3i« m, «M 43 sligMtly h@%^®r tkam 
Imtosi? 13. • 
4., SaeeMiPift ®atio& Mtl 
a. Iffaat en etttaaol yleMa of Tarrlag the aalt sob-
Thivtf ^emm of tlowe was 
with :Si0^ Ml,# ©f wat@y contaiMaf S*S si* ©f t m&tml mnXt&le 
aiii l3««t#S fei* 40 alsmtw m,fe IS p«si.s @t#ia 
After -©©©lliig.,. ®se,iftharifl«ati«ja was Mm«im4. omt mt gt® S. tm 
aa 1.0iir» fariotts proportions mt IrnsMf *l.t wmm ma«t* fh« 
sas&es wer# ittuj-ealated with Ef sl« ©f j«tst ®nl%mm aai ml-
#©M©1 was is%®^al,a®4 ia#tttemtles at 30® 0. tm fa 
fw0 w@r» #11. .tays, ;feaoh rm being- ia 
dttfifeat© tisml.# "fit© mrm mhawm la Tabl® Xlflll.* 
^mM mrui 
Sthanol Yield from Cassam W&&h witk frnwiomm 
Oone«atrations of Barley fclt 
Malt W-m §mn%. It OS 
% a 
l.-f 4S.S 4f.S 
s Si*# §§•0 
m 68.4 «g.s 
t# «t»§ ts.f 
•Qsm with M 
pm «®a%^ »lt 
Sf.f 
fli# alof# 4ata stew tJHat «tk«»#l yl«M@ ia®rsa®#t slowly 
witk XmmmMtm proportion -®f mlt Im tfe® «@k. |l®Ms 
wer® wskthmw Im mmm %hm &f s»lt ti@«t was 20 
|j'« «:#at M %m mmsmvm »«*pl©» 
h. Bffoet on etfaanpl ylalft of Tarylnis the e&amm maalt 
egao@aty&tlon> flmaks, .jMjrfcsi. to eoutftla Bi©-- »!.•. ©f 
aasii, m giPMS -©f gj-omt «a»*am msi gmm@ ©f ®alt .fl 
f®*' •t«it of wer#' iati'eitteiii aat' aas&#a wltli saffi;©le»t 
wrnmw- &% 8# 0,. «jfe« mp a vol-um© of IS® .»i# la ift.® saas-
mmmhmM mmtmiMlm «««»', '§0 ^«»s 
•tassava pm Bm al# ©f assfe w#!"® pr»fsr«ft. All %Um ga^l#s 
w©:!"# all©w«d %& staat f#r t b©mr« t&. -©oaplete %hm 
ll.tm®fm#'bl©a* mekshms we>m^ thmm. amtoftla't#! at IS foT 
40 «lamt#s. Aft®:r coolliif, m&mhmlfimtlGa *as «arrt«d 011% 
«t i# S, fo^e -sa liour «pl©fi.iig m ©f *1% S 
f«t ««at. «f tfe© -saspl#'* -fli# inoculation wit& fmm%' aM ifl» 
•0mte«%loji at 0.*, were ©®,rri#4 out as asml,. results 
ar© glv#a la fatel# SIX# 
flsis 
ItMa®!. Tl«Ii fr« eag-sa*® ©f farious Qonmmtv&tlomm 
Sa«®i»3rift,e€ with 
&IS& Coseentratios Ground Oassaw Per Cent 
Fer e»^t mmx &m ai.. m&Bh Et OH 
s • g® «§.*«• 
M 3§ 70..S 
m m f4.o 
i# m fs..© 
•fk« Aata sli©w that ®assam Mash«« pr«fai?ea with t&t# 
mt '^mMy salt gaw I4©ntl©al -mhrnml yl«M» 
^&n t^9 aa-sfe eeacentratlon waS: IS., ii, m m f®t seat. fli« 
f£@Ms wmm %!om IMicatiaf %bm% malt fi»s a©t. ft©t mil m 
mmmrm 
of y^yyiig^ th« of 'teiiia«g .$#• 
saooharlfler on alcokol yields, frocedure «mploy©t Im 
tbie mpmimmt Is Mmtieml wim %km fte m©«at 
mt mlt a» wmm M0 tMt tii# t&lan^r 
t, Ip M; S| 4, aai S pm #«at ef *»« sample, ftoi« 
#»n»®sf©B4iag &f mmlt fm .g€#§'teJpifl©»tl®B 
w@r# 1§, f, @0. f, S, «ai i jp«,i« @®a% #f tM# .^rapl®, la otbmw 
wfti,.. tto# tu'tal fflKimat' of mlt was fasM •e©asta»* at 10 p®?' 
#®.st of fto «3r@ .gimu la ?afel« XM* 
Hthanol Yield from Cassata Mash When the Proportion 
Thinner ISaceharifler w«i ¥aried; Barley Malt Used, 
' _ " -1^-:: .yi: ^ '  '  ' '  " r :  ' ' r  : • :  . r -  , : r  
P@r' Oeaf ••• t ' P®r'''0®iiib' ©3^ ; fMim®rjSa8@iiarlfi©f' i Per Oes'l 
of SaaDl® ; fotel Malt i t It Og 
sf*e 
«4.6 
ma 
S6,f 
6f»5 
0: 
1 
t 
S 
4 
•5 
t 
1© 
,b0^ 
4® 
SO 
0:10 
lf€ 
Slf 
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i j l  
fh.© M%& fafyiag tii© jprQ^sfttoa of tMlaa®!* 
to saccharifier lias no appar©at mpom al.#eto.l 
Wltii moM-braa ther© wm a gala in yi@M wimm tbe 
mtio &t tkimm» to sa-eo:i»*lfytag &gmm% wag li4 Isf. 
Ail til© s»gh®.s ia "IMe pwmmat ^xp^iatat w«r# t»it# tMm 
•aai flttii.* fb« apfa?#iit iaaMllty #f Mrlef mlt t© gi'»« 
stiiaaol ft#M *r Am t# tUft nature ®f tb# -mi^-
las® eir ^wmm&% ta *!%•* tk« aiffer-@a©® ia 
^«tafl®ir spli-teas ast .aa,l.%- ia this ®f «-
l®a4s support to tills wtm^ 
of agit^teaa msa Mflay .aalt gs .SSSr 
efaarlfiria^ aggntg la thg. fftigftatattoa g£ ^SSfflSl. 
msh. 'fe 40 .graas ©f grooM s&ssam# ®»4 gfw &t 
m h&lw *aS' att®i as tMsaex' am€ tti© Mxttir# was 
mg&«i wittot EO0 Ml# ©f iat@^ «t 8S®' 0* fM« sables wmm 
tfa«a tm aa tour at 2t pow^s «t#Ma pr^ssny®. Sue-
•ekarifi©ittl«ii ms mm% at tfc® i# 'featb t&T m. 
i#m-teaa ©r larl@y mlt was <8apl©y©i mpm whl&h 
mMmlnX wss iis@4 &b tMrnm* la ,©»«• t^« saspl©# 
w&m tMaB«d wltfe BAlt aai saetterified with aoM-teaa-. AS-
sasmal' ail %lm S'lmpMs mmm. lao^ulitttt wltfc ,y«iist mt la-
for fg tours ®t- 0, Tk# et&«a«l ylelfls 
present#! la mbl# SXI»-
TABLE mi 
Comparison of Mold-Bran and Barlaj lialt as Sacoharifyiag 
Agents in tiie Alcoholic Fermentation of Cassava Mash* 
Sa##liariffiag Tkimm P©r G@nt 
M®n% . . ^ bt qh 
ifi.i 
fs,» 
?»•§ 
IB +-hi3 effectI'^eness ©f wml% -m m 
lag aai mm a sa@©li«ifyimg mm mpmrmtmlf* 
if%has@l fl@M wms lo* la Mhm w&mh tMaaet wi s«©«liarlfi®4 
wltfe wilt*, fi® jliiM 1-Bereag®t whmm tlis tbtaaiiig was 'earriei 
#ttt % mmm of mold-bran instead ©f iialt. It fee ©ea-
eluded ti»t salt m^lme is rather d#fi®l#at la t&# mmpmrnnt 
litQ@fl« It- was ohmnwweA- hmmwew tJHat tfa® 
mshes wkicli were thin-uiifi witli »lt w«« as fltti# a# 
tiiinnQd with aiold-bran. 4 fogslltl# #xflaaati©a fco %km.m 
rath®r results aatf fe# off&# ftsylas# 
la »lt aiff©rs ia astur# fif©a la -aai, tite 
li»s -©mpoiiftat# 
1% is tker^for® pr©l>atel# that th® psiaary -eoavermioa 
stitr©li a*« m% l€#fttis*l.. ffe« thlmAm »©%!©» 
is t&®a a#t oaly tettt €ls® efe.«t#itl.* tli® pro€m«tfi 
fei«4 wmm aeli»fe»a is llta®ff st»«kj, 
a@m»lraa 1 c«a% mom-braa, 
Malt 1 C.®a% •Barl«y iSalt 
larl«y Salt X Seat ttilS-Bfaa., 
AT®' 9t stteM a aatwe as to h% reaiily aeteft mpss tmth&it 
fey tM# la 'both 'Salt m imM*»hmm* l^®ii mmlt, Is 
«E##d ms "111® tlilMner thm primff tmmfommtt&n profttttt# 
«r€ pwmhm'Ulf imrm %& astloa %fc® 
®am^» la salt. 
WhAtmrnw t&it ®f »©lA-^toraa ov#r 
aai*. mmh&tltjing. agent ia the ftl8oli0j.t© fssMiitftlllem 
0f •©«»»«¥* »slt M-t hmmm %f tii® ©^sferiMet. 
•sf-
B#. Butyl«Ae©tonie ?©rmeatatioa 
Replaeaaant of o^ora teF jassaro. 
fhree huMred al» itas.h©s were prepared in wbleh tha oora 
was progressively replaced toy grotiad ©asaava. Tlie weights 
of corn and of ©assam ar# given in fable XXXXI» fhe.pro-
oe^ur© was as followss Tk® weighed quaatitles of eorn and 
eassava wai-e plaoed in 500 si. @rl©iM#y©r flasks aad water 
o 
at 70 0, adAM aM tMoroughlj oiixei* -flie sixtttre m.B aad® 
to gelatioiz© bj keatiag# fh# saaples wer© tli#ii autoelawt 
at 20 pouMs for 40 minutBB,. allow«4 to eool and inoeulated 
with 10 ial» of a sultur# of t.li.a tetyl organism la eom aash* 
file flasks w®r© incntoted at 3f»5® 0« for 7B koars and then 
total solveots dtte-mined .Ijy distillation^ The results ar@ 
glma in fable XXSI, 
tmm xxxii 
Yield of Total Solvents la the Butyl-Aoetonle Permeata-
tion of Corn Mash in V/hich 0 to 100 per cent of the Corn 
wa@ Progressively Replaced by Ground Cassava 
Tm- Sraasi- Grama ^rams Sol-w^ats ,f#r 100 
Cora eo» Cassam grams of Qlnms® ia 
. . , aoly®nt« BmmM 
Mm 0.0 4.16 SO.M 
m. M*4 3.6 b.95 
m 10.S 4.50 31.fi 
m f.S 10,8 4.61 ll.fS. 
so- 4..:44 - 3®.a 
0 0.© 18.0 §*f4 i-.oo 
Glucose ia Cornt 76.5 P#r «iiat| im Qmmmvm- 8Et8 F®r mm% 
XIXII shows tMt butyl-a-cetonis f#»«tttati©a tit 
not take flat# to may imm m%mxi% la « m&wh #©ataia£ag only 
lowwiar, ® mmmmm mst.A mtAmi&im 20 p&w @@at ®ora 
fswaeat# satisfactorily witli yl«li# ©f total «lvsats ^s-
p&mlsl® to tlio«® o%tala®t^ fr« a m&^h containing corn only* 
Qmrnrm aaa&es containing § t@ 30 pmw cent mm wmm 
fiirth#r st»4i(^« l^loyiag tli# sam« proeMare^ m in th® 
pr®e®Ming #s:p©ri».st «ai MSlng a sample w®lgM of '48 grams 
to mA& 800 ml# sasli, th© #xf«rimeat r«p#at#t» fh« r®pla@®-
a««it Qt Qora in th© was la sttfts of 5 fer ©eat* 
results mm given In 'fafel# XXXIII *• 
-st. 
Tmm xtmi 
Tislt of Total Solvents frora the Butjl-Aoetoni® ftsmeata-
tioB of Corn Masfa In "'hicja Corii wss Replaced by Cassava 
Pmr a»at 
Corn 
Sraas 
5©rm 
Graras 
Cassava 
r^aas 
Total 
SoiTtati 
Grams SolTsats p@r 10@ 
Clrams of GIucosq i a  
i Sa»Bl® 
.30 14.4 S3»# Held 29 •.® 
B0 IM . S5*& 11.03 Eft.# 
m i.S m.4 10.64 gf..4 
li nM •40*a ©•fg Et.f 
M 4,.S 6»ii ifrO 
5 g.4 4g..S S.iS- 10.1 
0 48 »® ©•fi l.t 
iOQ • S1,0 •0,# 4-ti 31..? 
Oltt#0.8# lE; Gormi 74,0 F®r e@sti lo Ossaava: Si«.S P#r •©©a.t 
fabls XXHII stews tfaat la orisi? to otetaia go-od yl#!!# 
of total solvents la tfa® .f0r®#mta%i©m ©f 
cassava, «%. Ismet St p®r mu% of aa,s'fa sbomM, hm mw%*-
A of ©assam £a pr»t«i.a ox TOti-ieatg mmy «x:plala 
its l©w f®rffi®atafeillt|^. 
•ft-*, 
M. ateiaa ijega a#ml« 
soyl^ftja £l£^s eq^-f###;9i am tg_ #asb®m. 
a&sfatta #a yi«m f£ i##al. ^ si gr»» ef' ^©lat 
0a#sam.» 150 lii.* «f i«at« w®3?8 «l€ti mi 'fcb-©3e©ttgk3.y ibix»d.« 
f&« pH ms a4|n»%«t- t# §.5 if til© addition «f -O.S al« &i I 
aowial «iilf*sir.i@ «#t€* .Si# mMimp ,powder, eojpii glut«a meal,. 
@®yto®ajft flour wms tftaa fh# • soytoeta wt# lf#st 
by aMlcing tJi# weighet quaatity with a smII mt 
'wm%m ia «t l»«st tttto® §at tli# wstiltiag iat# 
til® -mixture ©f aaeaam aatfi wm%mw» -asall asowat.# @f s©y%#ita ImfM 
la th# fe®s% tab® wmw& rla#«4 ©iit iat® tto® flask fey meaas of "a 
«ask .la tb# ««,©• ©f peptoiiai ii»a,. aat #a»p^@ss'®t 
fmmM% m&lntiQom ©r st»sf»si©fls of ka©*a coiie@atr«ti©.» wmrm. 
Mi# "bl© 4#s.ii'-eA fa«.ii%t%f was off iat® tto 
©Asssim tXttkBUm Wm «x®^l©, $ '0emm ®f f^pteaa.'wiis di#»-
s©lTiii. ia mi%m feo m-km lO© rt«.' -of s#ltttt©jR aai i ai* w#r® 
for i.ntroducirig 0.1 gram #f |tii§t©a@ !«%© m mmmm iiasii., 
fhm iiixtor«s wofe Seated nM®w^ fr«#«ar« tm %& aiit«*fc.@s 
m% IS fonato, llf®a ©.##liog tfc® wmm |iio«al»t.8i with 10 
si*, ©.f a #.al.tw.r# of the butyl oi»gsiil,.stt., fit® total g©lT®ats war© 
imtrnwrntmA €rf't©r incubation for ft k&ms at- C-». Ia %h.m@ 
• tii©- sasf 1® of msmmwm «if l®y«4 lai a glmeo-'S«. 
ef 8<i.i oert.» correction f^i? inoculum 
®s i.@%@3Bal.ii#4 fey a^etaAl f®ra@atati©a wmm ©••l.Si gtaa tot«.l 
sQlv®ats fsr li ttl# of iaoe^m. f-&e ia 
g»M ©olfsmts f#3? «ta» liiateriaX, vmmt for skrtsf, 
t0W §,4S| fmit soybean, ccanpresa^A yd&at, eof» 
giateji mml^ aM wa.B tQm& %@ "^: a«t* 
liFibl#. 
©f tfal® «p«3?is@»t »# t» 
^W©.s XXXIT,, IXXSf, xxro, XXWII., SOTIII., aa4 MMZ* 
•fisis 'HHf 
Yield of Total Solvents in the Butyl-Aeetonlc f#aeatatt®a 
•of Cansava Mash Containing Various Asaounts of ateimf-
Per Cent Grams Grmrn Total Grams Solvents per 
Slirim© . , J.#0 
0.0 0.0 0.?6 
o»s 0...1 1.67 *•§ 
1.0 0...E S.38 
g:.© •e#4 3.85 1S»1 
4.8© 
4.0 0.8 5.B6 
»..o 1,© 4.«ft tf.i 
•0©rji 4 .9S Sl^f 
lablg x3dnr 
lfi#M «f Salwats in tlie Butyl-Aoetonle .fsiaentatioa 
#f Cmtsava Mash Containing Various Amouats of Cora Glut©a 
Per cent Grams Corn Grams Total Grams Solvents per 
Corn Gluten Gluten Meal Solvents 100 grams Gluoos© 
,  . . . . . .  
0,0 •0.,© 0.*f# U$ 
0.5 #•1 §•«§ 
1.0 o,t ft.it •s-.t 
S,0 0.4 2,28 13.1 
3,0 0-«# 3.32 ita 
0.fi 4.01 t3.1 
SrO !•© 5.07 »f..i 
Cora 4.92 Sl.f 
— 
fA3L1 XOJI 
Yield of fet«l Solveots In the Butyl-Acetonic FenaentaMom 
of Cassava fcsli Containing Tarious Aiaounts of Soybean 3tlaim 
Per Cent • 
Soybean 
Soyb@«i Grass Total 
Solvents 
'toaji Solveats 
10© itf«s 01u«soa® 
0,0 0.0 O.Ei 1»S 
©•s 0.1 0#4S 
O.E 1»13 «•§ 
•1.0 ©•4 l»f8 11#.A-
3.0 0.6 aaf 18.2 
4.0 0.8 gi.a 
S-.«0 1..0 
Ctora. 4»it C8,l 
•95-
fibis xrari 
Yield of Total Solvents in the But^l-Aeetonic 
of Cassava Masfii Coxitaining Yarious of p«p,r#0S#i 
Teast 
Per Cent Ml* of 10 Grams -Total Grams Total Solvents 
Teast Per Cent Solvents per 100 grams Qlucos# 
, . . 
i#Q 
o.s 0#Si 
1 •;0 3-2 0*4t 4*t 
g.0 Z»4 f*# 
•S.O S.i o«fi f.© 
4*0 4.» 1.S6 lt*f 
i.i 1.61 
§&m g*.ii 
|W#iglt of 11 
ft:®.*" 
mMM XXXVllI 
Yield of Total SolventB in the Butyl-Aoetonic Fementatlea 
of Cassava Containing Various Amoimts of Peptone 
;p@r Qmn% of 5 Pey C@at Grams 1?ot«l drajas Total Sol* 
Peptone Peptone Solution Solvents tents per 100 
«aias Glueose 
§ 
X 0*m §»t 
z 1,75 10.0 
l.§ 4 2^55 M*f 
1.5 « S.lf 18.1 
a.o S !•§§ lS»f 
1© 4.tS- S».f 
Corn • 5,6t 
Yield of Total SolTents in the Butyl-Aceton!o FenaeatftMes 
of CassaYa Mash Oontalnlng Tarious Ammits of Urea 
wm C#at Ml, of 10 Per mm% Total Qrsuas Total Sol» 
Srea Urea Solution Soifents vents per 100 
idrams ^lueose 
0.0 # #«« 3.9 
0..i 1 .#•85 
1.0 S 1 i.I 
4 . I •It i*4 
M ft lae «*« 
4*6 S 1,36 f»S 
m i.is t.f 
ioi-a «» i.ii is*# 
fafel#s MXm, MM,: XKfl., IMMl, EOTIX,. ami imx 
fr@#@at %hm ©r att«fts t# locate *!©& wty 
#«rf© #.s amtFieats whm mmMmmm. m,Bhm^ M 'mw®&teAlf 
gfcws ia %kmm mprnt^immtm mmmm. %y ttmrn'M is m very 
substrate for the butyl-aswtoai# fementationj tim yields of 
teMl wi» -alwrnF® "m^y !*• fit« aMi%i©a ot ..saaXl 
tmaatitlss of shrimp p-o'M©r, mwm gi«t#a maul,. aM soyMaja 
fl#«r wms fottai to increas® tiie a*0iiat of total s©lv©Bts t© 
*alm«s t© ttes# f»sM eofm* Corn ws •«sM as tli« 
ref€sr©ii«© »at@ria3. it i# kaow t# to© #s« of tit® lest 
sm%#t»t#s tm til® tetyl*a®#toai# Stariaf powier 
fts fa-#' a« ka^i Ms. aot b®®a «s«4 ^mwioxmly tm mm i«r®stii^-
tiott mt tM» ktmi# Its la f't«otiag r«»nta-
Mm. assitl^ti to it# •pmteinonB ''ffeittacterIt 
Is ta :smm localities like tSi® Philippines «ai tMs 
tm% "wsmlA tmmw its ®mfl®|»at as « antirle-iit tm %hm @#s-
•#ision mt iato Mtaaol, ««%©»# aaA ©tbaa©!-# 
rn^mmmmA y#a«t aat Is %M t«aattti#s stmfil#! wmwm 
aot found «iitit%l« mm iitttrients* Fsptoa# la s«.ll aasaats 
s:#ir'Wt m m& nwtri@at. Qa a larg# siale feaentatioa 
«ost i.# ft Ayawtetek to its «fl.©|asBt., 
^okclusions 
1» A «f til# fef»ntatiTe; utilization of mmmwn. 
wm mMertaken# Botii alcoJaolie aai %km butyl-aeetonie 
f»^»a%stloa w#re appli#ft Atii, 
a»a. imlt wtr# investi,^at®d a« mmhmT%tfk&g ag®ats*. 
S# la stna.£«.» ©a til# a©ti #f •fery 
la tk# proportion of sampl© to a,#iA was 
eafriiiA mB kigM iia Isl, it was found that rnmmwBi&m of-
t# sugars was «ta:tBW wfaio %km yati# of t# 
aeia was Is2.3 to 1*5 w]b©a tfe® €©a««atrittion ol" tl# 
sulf«3et® 8©ii m# 0.«4 Yea^t fsmnatatioa of %hm aeii 
liydroly0ates g«m f©ot^ yi#1.4g -ef %M mMiMm ©f 
aom*-te«it .iaprotoft %M fimMm 
S, Mien iBold-ltM. |ia «©af«i#%l#a wltH «# «• 
ployed fer saoctiarificatioa ©f m^mhrnSf cooking aat 
aold cott®#atration mmm t&m& t© hair® littt# sffiiet ©a 
final aloohol yield. 
4.» SeTsral aetbods of war® stmdisi 
tl» ttfttal method of tatedm#tag tfce mM*^Wm m salt 
%n%m tte# m&mik at S5®-hS0® C. was fe«Bd t© •%# 
diffliimlty lay la tte.© aueilaflaott# #f mmmwm pa«tit» 
Satisfactory %Mmn%AE was accomplislied by gtlfrlaf tto pa®t«: 
•ml%& a sttsf#iisiea of a©M»fer«a i» fM# p»o®«s# w&m 
611% hrn-mmm §0® aat fS® 0^  tS® d,) at' wiilek 
•|#^'#!r«tiiisres tli.« fatts ms sufflcioatli^ flmil fm 
mmsf MMag# A «sfs# te©« temereially m# ^lapldaa©'" 
was « satisfactory thinrdng agent. Masheg wMoli 
tod %©«a. tMimed "by means of cxold-braa gave consistently 
fi-eMs mpoa sacoharifioation f#jCT®statfl.oa» la 
tltiaoiag pwrn^mm the clieaical cliaug© brought about "by aoM-tofaa 
im t® ilfr« twm tlmt towttglkt mmu% hj mX% hmmmmmg 
/ 
altliough of. tto«s# ttfl&iyti© *t«irials ws» aMe- t@ 3.iQ«@ff 
cassava pmm%m to s:am#, «t#at, #tl»a«f3. yl®M® *a^i©t 
a#ea*ais,g to «t«iai ws «flo'j#4 as®at« 
5. Yields well aboT® S© fs* cert #f th# theoretical w@» 
®btaia@i la tfed alceihoM# f®a®ata%l©a mt %&hQm*-
tQWt eoatitioas. Tkm frocetur® wm^ek gmm. consisteatly gdoi 
jt#Ms ifi. m followss A #«g.sam j^ste -is prsfa-rei «oataialag 
M sraa# of' ©a»ga"ra f«|p 100 si* of 'Si# past# Is 
liquefied at C« bj means of & s»f«nsioa ©f ^ laold-br&a tm 
water i the «€' aom«toraa 1® 0*§ pei* ttojft- wism 
#f tM@ Baaiple. A quantity uf mold-bran equal t© 7,6 paa? #«at 
of tM# weight of the eassam, is introduced into tb@ tklaoi^ 
»s^ at t# .§• fMif' 'Wisk ts ia©#«l«t«t • wi'tli yemst ami 
dlstlllet •mft#r fg ' liours* 
#• 'fk® ,0faa««i of«-3rati®a^ f#f 
starchy mashes^, known Bm 'halting'*, was founr3 %© b«: 
for oassam* A study iwn- »iade of the effect ott sthaa©! yi#Mg 
-3.w-
©f tfee lasgtk #f tla«, sai %hm 
&t laold-bran fm s^ucharification.. fkm higkmw tbm 
as# %mg0f- tlaii- t&r smmkmifitatiom t&« Immp mmw& 
m© «tk«oX yields obtained. ffc« wwm-
wkBM til® fflold-bran was introduced into at 30° 0# M® 
t « » f ' e o t t t ? ® !  w a s  i i » ® ® . ; S 0 « ® y  % « e m w #  f l # M »  w ^ m  a l a « s s t  
idsatieai wh®tfei«r tto- operation wa®. .gaifffl##. -o^t at 30® ©• ©y 
at. 4# §• 
f • fh# saseiiftfifieatiea ©f ea«a*a wltjl. aait 
was foa.afi t© bs aa®atisfaet©ff » fl iai ©tiiaiiol yi«M» ws-r# 
l©w* aol4»te^sA ms ffttind %m M aer# ©ffwtlT® tliam 
aalt. 
S,». fife# ot mmB&mm t>y ttself 
ms tmsA to giw wmf ©f totai sel-rsnts. Tm 
fepla®.«®n* %y m&m. mi Mi' •mm% ©f tM# w®i^t of t&@ 
«sasi«m ia yleMs ^«aap«im%l-© t© t&©#e fyw, ©©jrs 
alone. '&« #f tto® addition #f ws-ieM -awottts ©t 
shriap li'-o-m .glatsa s#yfees» «i»p»®s6M. 
yemst, fepton,©, ast tt*#m m Ife® yi«M of total eolireiits m.s 
is*o®tigftt«4* Of tiiese, s&^i^ f^L« was fo»M partienl-arly 
#f its mrn&y avsll&feillty • ia tli® Ffeilii^pine# 
aad %eo«tt«® It ga*® satisfmeteiT yields of s©l.v«iits wk«a It 
m# la SMll 
9* Wm t-h# al#©h©ll# aat tto fcrntyl-ii^ttoai® 
tions, it mm t&mmS. tMt %k& mmm-wm wm% a#^ xm% fe# 
« is mm ©mstoaartli'.* Tim pmlim •atmil# 
mn& mmsmm th® 1mm &f TM «af@©l':ii4 
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